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PIPER CUB 


‘The Piper Cub Special has fifteen years 
of light-plane experience built into it, 
Safe, casy-to-fly, economical to oj 
ate, it costs less than any other plane 
today. . . only $665 down. A free lying 
course goes with every new Piper Cub| 
See your Piper Cub Dealer for a free 
flight demonstration. 


HERE ARE 3 FINE AVIATION 


‘Thousands of requests are pouring in for this 
latest Piper book on current models and for these 
new editions of two already famous books, off 
the press just a few weeks ago: 
J, Piver Cub Brochure. Brand new! Beautiful 
* full-color airplane illustrations, suitable for 
framing. Complete specifications of Piper Cubs. 
"Book, Takes you on a typical 
}0t0s 
and descriptions. Many other interesting facts. 
3, ‘‘Whot Your Town Needs” Book. Will help 
you plan an inexpensive landing area now. 
Get these books from your Piper Cub, Dealer 
now. Or, if you prefer, send us 10c per book or 
25c for all three. Use’ stamps or coins. Specify 
which books you desire. Write Dept. PS56. 
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e@ A “SEARCHLIGHT” TO 
FOCUS RADIO WAVES 


In the new microwave radio relay system between 
New York and Boston, which Bell Laboratories 
are developing for the Bell System, giant lenses 
will shape and aim the wave energy as a scarch- 
light aims a light beam. 

‘This unique lens—an array of metal plates— 
receives divergent waves through a waveguide 
in the rear. As they pass between the metal 
plates their direction Nek saiclon is bates tawadl 
so that the energy travels out as a nearly paral- 


Jel beam. At the next relay point a similar 
combination of lens and waveguide, working 
in reverse, Funnels the energy back into a re- 
peater for amplification and retransmission. 

\ product of fundamental research on wave- 
guides, metallic lenses were first developed by 
the Laboratories during the war to produce 
precise radio beams. 

But how to focus waves is only one of many 
problems that Bell Telephone Laboratories are 
working on to speed microwave transmission. The 
goal of this and all Bell Laboratories research is 
the same —to keep on making American tele- 
phone service better and better. 
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You'l see news in the making- 


Imagine! A helicopter is “cover- 
ing” the story of a man marooned 
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lookie” with which a radio or news 
reporter might cover a story by 
television as readily as a news 
photographer does now with a 
Such progress-making research 
into each and every RCA 
and is your assurance 
thing bearing the RCA 
or RCA Victor emblem is one of 
the finest instruments of its kind 
that s ce has achieved. 


Radio Corporation of America, Radio 
City, New York 20. . . Listen to The 
4 Victor Shore, Sundays, 4:30 P.M., 
Eastern Time, over the NBC Network. 


will bring you thrilling news events that could not otherwise be “covered” — 
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developed by RCA 
in make extremely accurate 
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FLA this year, the editors of this maga~ 
zine initiated an investigation into 
atomic medicine as one of the first and 
perhaps most valuable by-products of the 
two-billion-dollar Manhattan Project. We 
knew that man’s ills and pains are not pop- 
ular unless they are personal. We knew 
that to get and to print the story would be 
difficult. But we also knew that the story 
had to be told, not only for itself, but as a 
test of the availability of all the vital and 


GENERAL / 


valuable non-military information the sci- 
entist's searches and the people's money 
had purchased. 

We assigned an able writer, Carl Dreher, 
whose own military experience made him 
very conscientious about military security. 
He researched and wrote a rounded and 
stimulating story. This was shown to some 
40 scientific and medical people for their 
opinion. Their approval of the need and 
the article was gratifying. 

To illustrate the article we could hardly 
send our own photographers into the secret 
reaches of Oak Ridge, so we asked the 
Army to furnish pictures of the non-secret 
protective devices used in the atomic-bomb 
plants and freely described in the Smyth 
Report and the public prints. The photo- 
graphs were taken and sent to Washington 
for clearance, At this point General Leslie 
Richard Groves said, “No.” No pictures. No 
pictures of any kind. 

That is why there are blank spaces on 
page 93. More important, it is why there 
are blank spaces in the record of medical 
research, And why radio-iodine, for in- 
stance, goes smoking up the stacks of the 
Manhattan Project plants while thyroid 
cancer patients cost $10,000 to treat. 

Ours is only one of many cases against 
General Groves. He has larger charges to 
answer. In the name of military security, 
he has discouraged every effort to apply the 
lessons of atomic research to the improve- 


ment of the civilian economy. He has 
blocked every move toward civilian control 
‘of atomic processes. And, in his own public 
testimony, he has convicted himself of a 
social stupidity that is outstanding even in 
a military man. 

Yet, essentially, our quarrel is not with 
General Groves but with the generals—with 
the rubber-stamp minds that cannot, as a 
result of their leaning and training, answer 
mbracing question with a creative 
We do not advocate that the hard- 
bought secrets of the atomic bomb be 
handed to Russia—or Iran. We do not con- 
done treachery in Canada, But neither do 
we believe that the generals are fit custo- 
dians of science. Nothing so big should be 
controlled by anything less than the total 
of the people. 

Certainly science cannot long endure its 
present state of arrest. 
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What keeps 


YOU 


from making more 


MONEY? 


j= what is the matter—why aren’t you 
making more money? Look around you. 
Probably many of the people you know 
are doing a lot better than you are. 

What's the reason? 

‘Your own native ability is probably just 
as good as thers prone, nothing wrong 
with your personality and appearance. 

But—they have something you lack. The 
fact that they have a better job and more 
money proves that. Success in business 
today is measured by the dollar sign. 

The secret is this—the man who pre- 
pares himself for the job ahead—is the one 
who gets advancement and more money. 
He doesn’t need “pull.” The man who 
really has something on the ball—‘push”’ 
enables him to get what he wants. 

Ambitious men and women have found 
in LaSalle the way to get ahead in busi- 
ness. This has been going on for 38 years. 
Hundreds of thousands of students have 
enrolled—our files are full of grateful let- 
ters from people who have bettered their 
earnings and position through LaSalle. 
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Present Position. 


City, Zone and State... 


I want to better my position—make m 
Sendme your free booklet on the field I havechecked | a. 


Perhaps we can help you. You should at 
least find out. The coupon below will bring 
full information. Just check the field of 
your choice and we'll send you full infor- 
mation, without obligation—the money 
making possibilities in that field, and how 
you can prepare in your spare time at 
moderate cost. 

For a brighter future in the business 
world—more money and a better job— 
send the coupon today. Tomorrow you 
might forget. 
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> Chicago, Il. 
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d HERES HOW ITS DONE! 


jaaae 


Anyone who has learned to write, can learn to draw! 
helpful book removes the mysticism that has urrounded 
to its almple stepa, 


your part is expected. Within a few 
ing with an ease and enjoyment you 
thought possible. For the experienced and professfonal 


‘This book guides you from the first atroke on paper to nelle 
ing the finished art work. Includes specific inatruetion, ad- 
nie 


‘earleatures, cartoons and comic drawings. Also how to letter, 

‘complete Alphabets shown. Includes a glossary of Art Terma, 
‘Types of Work, Mediums, ete. Completely and profusely 
ted with over ONE THOUSAND Instructive and Example, 
Drawings, Sketches and Pictures. 


Ordinarily a course of this scope costs much more money, but to 
‘seeking a practical knowledge and 

ye disregarded costs, and precedents, 
‘and have established the special low price of ONLY $1.00 FOR 
‘THE COMPLETE COURSE. NOTHING ELSE TO PAY!1 
It ts, undoubtedly, the greatest bargain in the art world 


COMPLETE COURSE 
NOTHING {LSE TO Par 
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of Radio Parts | Send You 
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Future for Trained Men 


ean be made! “Think of even wreater opportuni 

flea when Television and Blectronles are available 

tothe public 

Many B sinners Seon Make $5, $10 
a Week EXTRA in Spare Time 


day you enroll I start sending EXTRA MONEY 
fs to help you make ‘Toney xing 
fie walle learning. ‘You LEARN 


Sample Lesson FREE 
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Mail Coupon for Free Copy of Lesson 
| _ and 64-Page trated Book 
Iwill send you FREE. 


Shunt wien FREE 


bas 
Dept. SEP3, National Radio 
| Study Radio School, Washington 


| ‘My Course Includes Training I 
I TELEVISION * ELECTRONICS | 


ERE the great personages of the past victims 

of a stupendous hoax? Could such eminent men 
of the ancient world as Socrates, Pericles, and Alex- 
ander the Great have been deluded and cast under 
the spell of witchcraft—or did the oracles whom they 
consulted actually possess a mysterious faculty 
of foresight? That the human mind can truly 
exert an influence over things and conditions 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of these 
sages of antiquity, but a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites, rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them. Telepathy, projection of thought, the materi- 
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac- 
tices, but instead, demonstrable sciences, by 
which a greater life of happiness may be had. 

One of America’s foremost psychologists and 
university instructors, says of his experiments with 
thought transference and the powers of mind—“The 
‘successes were much too numerous to be merely 
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THE GREATEST 
POWER ON 
EARTH / 


lucky hits and one can see no way for guessing to 
have accounted for the results.” Have you that 
open-minded attitude of today which warrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for years? 
Advance with the times; learn the truth about 
your inherited powers. 


Let this free book explain 


‘The Rosicrucians (NOT a religious organization) have been 
leaders in introducing the ancient wisdom of mental phenom 
ena. Established throughout the world for centuries, they 
have for ages expounded these truths to those thinking men 
‘and women who sought to make the utmost of their natural 
faculties. Use the coupon below—avail yourself of a pleasing 
book of interesting information which explains how you may 
‘ecquire this most unusual and helpful knowledge. 


be ROSICRUCIANS 
(AMORC) 
USE THIS COUPON 


Scribe B.V-V. 
The Rosicrucians, AMORC, 
San Jose, California, 
Tam sincerely interested in knowing more about this 
unseen, vital power which can be Used in acquiring 
the fuliness and happiness of life. Please send me. 
without cost, the book, “THE MASTERY OF 


LIFE,” which tells me how to receive this information. 
Name 
State 


| Address 
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N ONLY 15 MINUTES A DAY 
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nething about 
never get anywhere! 


But if you'll give me just FIF- 
JTES A DAY—I'LL 
PROVE I CAN BUILD YOU A 
POWERFUL NEW BODY! 1 
you feel so strong and 
alive you'll laugh fatigue! Let 
me give you a batt 

punch, develop your shoulders and 
back into a touzh wall of solid 
muscle, build you 2 touzh, supple 
belt of punch-proof stomach mus- 
cles, re-make into youn 
“tree trunks” of strength and flex- 
y. Let me pump real HE- 
MAN power into every part vi 
your body. INSIDE AND OUT- 
SIDE! Only 15 minut 
right in your own home 
ask, And there's no cost if I fail 


What's My Secret? 
mamic Tension!” ‘That's the tick- 
et! The identical marural method that 
myself developed "to ‘chanse my bed 
from a scrawny, skinns-chestl weak 
10 my. prevent. prize-winnine 
1° Thousands of other fellows” are 
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NOW ts tHE TIME to 
PATENT AND SELL Your INVENTION 


Now, more than ever before, is the right time to patent and sell your invention. Why? 
Because manufacturers everywhere, in striving to keep ahead of competition, are looking 
for new inventions and buying up the patent rights thereon so that they will have better 
and more attractive items to make and sell. Hence, the wise thing for you to do is also 
to act at once. Protect your invention—and yourself—by applying for a patent now, 


FREE “PATENT GUIDE” EXPLAINS WHAT TO DO 


Our Free 48 page “Patent Guide for the Inventor", containing complete information about 
patent procedure and selling inventions, answers ‘many important questions concerning 
Patents that inventors constantly ask. It tells what facts, details, drawings, sketches, etc., 
are necessary to apply for a Patent; how to protect your invention through dated and 
witnessed disclosure; how to do this at once to safeguard your rights; how Patent Office 
Records can be checked to determine whether the invention is probably patentable before 
filing fees need be paid; discusses costs involved and a prac these can be pa 
as the application p It tells how some inventors secured financial backing; how 
many simple inventions have proved large commercial successes; how Patents covering 
improvements also can be profitably utilized and marketed; and countless other facts that 
every inventor will want to know. And in addition, our “Patent Guide” contains illustra- 
tions of over 150 basic mechanical movements. 


WHY YOU NEED EXPERT ASSISTANCE 


The Patent Laws were enacted for your benefit—to give you protection for the features 
of your invention which are Patentable, But these features must be legally and concisely 
set forth in the form of “claims”. This phase of the procedure is so complex that the 
U.S. Patent Office advises the Inventor to engage a competent Registered Patent At- 
torney. We maintain a large staff—carefully trained registered patent attorneys—expert 
draftsmen—experienced searchers—to serve you. We have been_ serving inventors for 
more than twenty years, Write for a free copy of our “Patent Guide for the Inventot 
today. Clarence A. O'Brien & Harvey B. Jacobson, Registered Patent Attorneys. 
62-E Adams Building 4, Washington, D. C. 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


RECISTERED PATENT ATTORNEYS 
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“RECORD OF INVENTION” 


With our free “Patent Guide for the Inven- 
tor” you will receive also free a “Record. of 
Invention” form. This “Record of Invention” 
enables you to conveniently make a proper, 
dated disclosure of your invention before 
you file your patent application, which 
will prove of great value to you, should 
the occasion for evidence arise. 


TAKE FIRST STEP NOW 


Remember, in Patent matters action is 
important. Delay can be costly. There- 
fore, take your first step now—toward 
protecting your invention. Send for your 
free copy of our “Patent Guide for the 
Inventor” containing complete informa- 
tion about patent procedure and selling 
inventions. At the same time, receive 
a free “Record of Invention” form with 


; 
Br eae Eatin CLARENCE A.O'BRIEN 
Gee Ma Gain, ‘Tole neprennts Fon & HARVEY B. JACOBSON 
nothing—yet may be vital to your suc- 


cess. Mail the coupon in an envelope, 
‘or paste it on a penny postcard—now. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Registered Patent Atterneys beloe the United Stats Patent Ofer 

62-E Adams Building, Washington 4, D. C. 

Please send me your 48-Pare “Patent Guide for the 
Inventor” and your, specially prepared “Record of 
Invention” “form FREE. This request docs not 
obligate me. 


Name. . 
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Address. sored 


Your Trust. 
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* © + You provide a constant protective 
film of lubrication to cylinders and pistons. 
No metal to metal contact. 

+ © © Pyroil reduces wear due to fric- 
tion. Permits easy starting . . . reduces 
battery drain. 

* © © Pyroil protects cylinder walls from 
rust and corrosion. 


* + « Pyroil frees away 
sludges and gums and reduces 
carbon formation. 


PYROIL FOR AIRCRAFT ENGINES 
Use Aircraft Pyroil B for lubricat- 
ing oil, Aircrait Pyroil A for gaso- 
line. 


Manufactured and Guoranteed by Pyroll 
Company, W. V. Kidder, Founder, 134 


PYROIL COMPANY 
134 Main Street, La Crosse, Wisconsin 


T want my car to last and run properly, Please tell me more 
about Pyroil and how it can accomplish this for me. 


Name... 


Address 


City or Town. 


Jerry, the talking dog, is enter- 
taining hospitalized veterans, by 
courtesy of the PYROIL COM- 
PANY. Picture of Jerry, sent on 
request. 
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Lost Scientists 


Sir: 
Having just read your article on the “Lost 
Generation of Scientists” (PSM, Mar. '46, 
p. 88), I am writing to tell you of a case 
very dear to me, my own. I began college 
in September 1941 and received at the end 
of three years a most coveted B.S. degree 
in chemistry. . As a consequence of my 
induction on August 28, 1945, I lost a $1,200 
fellowship. Also, I lost seven semester 
hours credit for my M.S. degree... . I 
estimate that because of my six months, 
thus far, in the Army, I have lost a year 
of work’ towards the ‘advanced degrees I 
was striving for .. . Right now I am await- 
ing overseas shipment as a clerk, nontypist. 
Pvr. HARVEY N, HANTZES 

Kearns, Utah 


Sir: 
My 18-year-old son left today to be in- 
ducted. In looking over his magazines, I 
read your article, “Lost—A Generation of 

Scientists." I think it was fine and true. 
Now I appeal to you to help me get my 
son back in Purdue while he is still young 
and burning with the desire to become a 
scientist. He has completed three semesters 
and won the “distinguished student” honor. 
(Name withheld by the editors) 


There is little PSM can do in an individual 
case. But to speed recognition of the total 
problem, reprints of the article in question 
have been sent to each Representative and 
Senator. In addition, reprints have been 
sent to several hundred outstanding scien- 
tists in the belief that it will provide them 
with an additional instrument in publicizing 
the gloomy prospect of America’s scientific 
future, 


Warns of Rot 


Sir: 


... There are a great number of organiza- 
tions of “atomic scientists,” and of scientists 
in this or that project, (which) have been 
formed since the atomic bomb became public. 
Some of these represent impartial scientific 
opinion, and others are groups of citizens 
who happen to be men of science and believe 
strongly that some particular solutions of 
the problems should be adopted . . . I quite 
agree with you that the atomic scientist is 
up to his neck in politics nowadays, and 
cannot help it, but an awful lot of rot has 
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Tavorably by the Patent’ Office Examiner, 

Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention,” and our 
FREE. Invention Record Form—maybe this step will 
fave the way to future security for you and” your 
Family." Act Today! 


We paint no glowing road to fortune—but if you have 
Qu invention © if it serves a definite new need . 
ifthe Buble cepa tare can fell you it may provide 
the security and benefits you are seeking. 
1ORROW, BERMAN 
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Patent Attorneys 
142-P Atlantic Bui 
Washington 4, D. C. 
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been published by people speaking in the 
name of science. 
HENRY Norgis RUSSELL 
Princeton University Observatory 
Princeton, N. J. 


To Dr. Russell, astronomer, author, and 
winner of many medals, PSM wishes to say 
that it proposes to spot the rot. 


lvory Tower’ Leans 


Sir: 

1 like your statement: “The scientist must 
learn the language of the people”... There 
are signs that the exclusiveness of the lan- 
guage of the “ivory tower” is becoming 
obsolete. 

ERNEST F, W. ALEXANDERSON 
Schenectady, N. Y. 

With Edison Medal winner and General 
Electric scientist Alexanderson, PSM agrees 
that Hiroshima and the “ivory tower” were 
destroyed in one fell blow. 


Believed in Brodie 


Sir: 

T noted an inaccurate reference to the Na- 
tional Inventors Council on page 98 of the 
March 1946 issue of Popular Science: 
“... the National Inventors Council and 
the Navy—to whom the idea was first sub- 
mitted—refused to believe it.” 

=. The Council certainly did believe in 
the Brodie System. This is evidenced by 
the fact that it was selected from the gross 
volume of ideas received and brought to the 
attention of the Army Air Forces and the 
Navy Department. I am sure that both 
of these services also believed in the tech- 
nical feasibility of the project, but at that 
time could not see how it fitted in with 
their existing research program. 

The National Inventors Council is not em- 
powered to develop inventions brought to 
our attention. We are charged with the func- 
tion of sifting potentially valuable and tech- 
nically feasible ideas from the vast volumes 
received. The selected fraction is brought to 
the attention of the appropriate military 
groups for their investigation. We are not 
authorized and do not attempt to control 
their findings . . . 

J.C. GREEN 
Washington, D. C. 


Mr, Green, as Chief Engineer of the Na- 
tional Inventors Council, speaks with au- 
thority. 


Smallest Houses 


Sir: 

In your March issue of 1946 there is an 
article on page 157 headed, “There's no place 
like home,” about the Jay Barnums living in 
the smallest home in crowded Greenwich 
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Village in New York City. It is built on a 
lot 9’ wide and has a living room 8’ 6” wide, 
‘There is no building code in any city in the 
United States that allows a 3” wall. 

ELMER A. ZIEMANN 
Milwaukee, Wis. 


That is correct. Minimum in New York 
City is 8”. The Barnum residence actually 
hax no walls of its own. Walls of buildings 
on either side support its roof and floors. 


That extra 6” is devoted to fireplaces and 
other paraphernalia, 


Sir: 

In your March issue . . . you showed a 
house 814 feet wide ...... Please be ad- 
vised that at 112% Rodney Street, Brooklyn, 
N. Y., there is a brick house 7 feet wide. 

‘W. APPLEBY 
Brooklyn, N. Y. 


Our Brooklyn reporter overlooked this 
novelty. His face is brick red. 


Distillers 


Sir: 

‘The bigger part of my work, as a chem- 
ical engineer, has to do with cleaning evap- 
orators and condensers for power steam 
equipment. A few months ago I ran into 
two Kleinschmidt-type distillers, the first 
of their kind I had ever seen—one on an 
LST and the other on a Navy tugboat. 

As it was a rush job, I had no time to send 
to the maker for a manual on their care and 
construction. If I had had your article, it 
would certainly have saved me quite a bit 
of time in figuring out the water circulating 
system. Since that time, I have seen the 
manufacturer's plans. Let me say that 
those in PSM are much easier to read. 

W. C. HucHes 
Richmond, Calif. 


Compliments from practical men like Mr. 

Hughes are a constant inspiration to the 

editors who try to make Popular Science 

the most informative and accurate maga- 
e of its kind, 


No Excuse, Sir 


Sir: 

Having done my share of the radio and 
radar installation work on the Midway .. . 
I could not help but notice your error in the 
March issue (p. 82). You say that the 
framework overhanging the side just aft of 
the five-inch gun is used for lowering boats 

. . It is one of the antenna masts... which 
can be lowered or raised at will. 
E. W. LAKE 
Hampton, Va. 


The PSM editor who handled the Midway 
picture story spent three years in the Navy 
ashore, afloat and in the air, but erred about 
this. He apologizes, sir. 
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First Easy Step 


PRACTICAL, EFFECTI 


WANT A 


$1,506 to 
$2,650 Year 
> ~—s- to Start 
Veterans 
Get Preference! 
GET READY NOW 
FOR 1946 EXAMINATIONS 


Railway Postal Clerks 


Postal Clerks get $1,900 the rat year 
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When they Brow old, they are 


City boyd Carriers, Post Office Clerks 


retired with 


‘This small 
government Job 


Dae of these 


Name 
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Use This Coupon Befor 


Travel for 


fou Mislay it. Weite or Print Plainly. 


LET US TEACH YOU TO 


Mount Birds 


Animals, Fish, Heads; to TAN. 


00 per hour stn 
Write today Yor FREE "detalls 

NO OBLIGATION. Pomteard will do 
COMFORT WRITER'S SERVICE 
200-141 South Seventh (2) 


DETAILS 


‘Learn How to Repair 


ELECTRICAL 


Be SLIAN CE? 


Nearly 3,000,000 


Oren Your Own Repair SHOP 
Have a Secure Permanent Future 
WITH A BUSINESS OF YOUR OWN 
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‘0 COUPON 
ite today for further information. whe | BELOW 


END FOR FREE BOOKLET TODAY! 
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This amazing new shop 


instruction system gives ‘ piste modern sapere 
you actual experience with a the eguipment that somes 


Home Radio Laboratory—part of the 


SHOP METHOD HOME TRAINING 


from one of the world’s best established 
Oldest and Largest Technical Trade School 


ow. mediately. _ tions. Goad Jobe are wide open, WAITING 
this "Sensationally. FOR YOU. In the productlon,’ operation 
sBhtugee: tnd, maintenance Sf modern’ eleetrome 

Ness" OF RaDio“tor ine NEW AND rede" of li in homes, theatr 
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Get the detais. Use this Coopent 


Get the details by" 


NATIONAL TRAINING 


Nestanel Sunes Ds re-6 oe es 
WINS BIG JOBS ‘eoghse ait Pca sret Src, 


Mail me FREE the books mentioned in your ad including a 
sample lesson of your course, 1 understand no salesman 
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The set of 
books 
that makes 


MASTER MACHINISTS 


and leads to bigger pay! 
‘This big home-study and reference course gives you the 
Practical facts on machines und ‘methods sou need to ad 
Vanes in machine shop work. Take advantage of the other 
man's experience as found in books, to solve Your prob: 
ems, increase your efficiency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


metal eurtacto 
advance himsett 


AMINATION COUPON 


IRAW-MILL BOOK CO., 330 W. a2nd St, N.Y. ©. 18 
ay 


ities sta. Pataty weitiencompletely sia 
cf help to the machine shop man who 


/ payments. 
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REFRIGERATION 


and 


AIR SOMDITIONING 


BECOME A 
SERVICE 
EXPERT 


‘Sroced'ty new tndntral ones. Train NOW to got 
‘Weil give you the practcal 

"years wa tained men and 
‘omen forthe Army nad ary ey, in fine precision 
“rarafe inctrament works So war methods most be 
‘chosing ial ou need. Ou unique 


INDUSTRIAL TRAINING INSTITUTE 


2150 Lawrence Avenue, Dept. P2R, Chica 


wew! TELEVISION 


made easy by this book 
TELEVISION 


SIMPLIFIED 


by Mitre, Kiser 


Enjoy Security and a Good 


Income in this Skilled 
Profession 
‘There is « nation-wide demand 
for skilled watchmakers? You 
sr successful 
fer 
Shocks of Weichmating 
thi respeceed held you ea 
clean, light work in jewelry 
Sores many watchmakers. ex 
vot timepieces require PGR Rea 
frequent service BE course 
ways a need for skilled men to 
Randle ‘these ‘delicace inser. 
ments. American Schools of Watchmaking offer a fully ac- 
credited course, taught by experienced watchmakers, with all 
‘equipmenc necessary to learn every phase of this profession. 
‘Now i ghe time. come vo Lon Angeles 19 
BSR watchmaker, Write for complece, illus: 
tage’ booker on this incerestion Seid, and 
raisins. 


AMERICAN SCHOOLS OF WATCHMAKING 


‘Of American School ot Alreraft Instruments 
San Fernand, es Angeles 26, Call, Deot $17 


AMERICAN SCHOOLS OF WATCHMAKING 
15247 W, San Frenondo Rd, Los Angeles 26, Cl 
Gentlemen 
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LEARNING MUSIC 
WITHOUT A TEACHER 


—this easy way 


VER 750,000 students 
‘enrolled for this home a 
method. Many didn't know 


sy as A-B-C to learn musle At 
Home. without expensive " private 


Tong. Soon” You 
Setuaitypiaying’ popular pleces oa 
Your favorite instrument 


FREE Print and 
Picture Sample 

See how easily you may learn to play 

your favorite fnstrument tn 8 

Hime at home at amazingly low cost 

Mail foupon today. Address: U.S. 

School of M 

85 Brunswick Bide 

New York 10, New 


4 Mustrated Bak 
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Trumpet, Cornet ‘Other fastrument 
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cu State 
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aeeunuse 


is 
ee POCKET SIZE 
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Latest electricat 


Trouble Shooter 


sereat books in one! Latest 
footing methods — $00 


Actually 
trouble. 


PACTS. Hand: 


Jarge clear shop prints & wing dia-  ACRED. WITH BACT: 
grame—big Electsieal & Radio Dic- : ha 
Honary—Spare-Time Job. Manual 


150 Shop Prints 


Pays for Itself quick, Price $8.00 
Cash or $8.95 on time, payable $3 
in 7 days, then $3 per month. 


EASY 
PRACTICAL 
400 Pages 
6x9in. 


How to Install, 
Operate, "Test 
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Need EXTRA MONEY ?/%4 Zooks cov 


On the Job or in Your Own Shop 
PRACTICAL KNOWLEDGE PAYS rr 


Men, it’ 
money you. 


You ter BE WORTHE MORE! © 
Jourvell worth mote With my practic, 
Bhop-tested book ack L) 


ELECTRICIT 

Pick out the pay-raising, money- 
ing books you'd like Tl shi 
postpaid for 7 DAY FREE TRIAL. Decide now to get 
the knowledge you need. Mail the couponl 


I don't ask a penny ui 
Jou elects or DAYS #1 
them at ny expense 
them, pay the low c 
these great books 


re had the book or books 
If not delighted, return 
you owe nothing. Ifyou keep 
jown below. Don't delay! See 


H.C. LEWIS, Pres, 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina S 
‘emicaco 12, 


FREE TRIAL & GIFT BOOK COUPON 


H.C. LEWIS, Pres., COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. Ks, Chicago 12, IIL 

Send post ook of books checked below fo 
7 DAVS TREE TRIAL: tn J dayn Tl either return them 
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1 CHECK HERE if you want books sent C.0.D, You 
pay postman Cash Price shown above. Same 7 

Exlninaton and MONEY-BACK Guarantees | 7 
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SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fiz-it Man” 


ELL, I guess I'm the fellow to see, for 
I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. ‘The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population. 


The Future Offers 


Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market . . . products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don’t worry at all 
about too much competition. 


If You Are Ambi 


To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the ‘course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
next page and send me the handy 

ADV. 


BIG MONEY 
INDEPENDENCE 
A PROFITABLE 

LIFETIME 

BUSINESS 

OF 
your own / 


LEARN 
ELECTRICAL 

IANCE 
IRING 


PREPARE NOW FOR THE FUTURE 


now employed. start your home appliance repair business NOW in your 
re time and be set with a business of your own no matter what hap) 

fou don't need elaborate fixtures or expensive equipment to be a successful 
repairman, Operate from your garage. basement. vacant store, ete. Work 
a3 many hours as you wish—the home appliance repairman is his own boss, 
It isa profitable gecupation for on many types of repairs itis not unusual for 
4 repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you, Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 

If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. ‘It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU. Age should be no barrier—nor should any minor physical 


wai New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc, Explains and gives you 
4 working knowledge of electricity, welding, nickel plating, etc. Showa you 
how to build the power tocis you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 


-————Read What Our Students Say About Course-———— 


I really believe your course The Course in Appliance Tam a mechanic for the 
the best investment. a me- 
chanieally ‘minded man can days ago. “Want to take 
make—Claude E. Allen. In- few minutes of my 
‘dianagolis, Ind Yaluable time to let you 
I'Bave received your Course know that this is fust 
fn Appliance Repairing and I whet 1 have been looking 
must say Tam well pleased for ever since T opened uD 
my Pitt shop. 1 must 
dmit' that you told’ the 
truth when sou said that 
Kt 'contains Quite a bit 
Sourse I would not part with more information than T 
ft—cCharles Schwarz, Hamil- bargained for. — P. J. every day —Walter Hanhy. 
ton, Obio, Breil, Sebring. Ohio, Brockton. Mass. 


GET STARTED TODAY— MAIL THIS COUPON 


CHRISTY SUPPLY CO. 
2835 N. Central Ave. Dept. D-4001 

Chicaze 34. Illinois 

Please send me free illustrated literature about America’s 
Fastest" Growing “industry “ELECTRICAL APPLIANCE 
REPAIRING. 


OFFERS LOW COST 
LIFE INSURANCE 


Postal Life offers $2000. in Protection for $1.78 
‘monthly (age 21). Other Ages in Proportion 


THIS PREMIUM HALF PERMANENT RATE 


NEW YORK, Saturday, Postal Life of New York, unique 
among the important Old Line, Legal Reserve Life Insurance 
Companies, is again offering ‘this special modified policy, 
already owned by thousands of American families. You pay 
half the permanent rate until the Sth year; as little as 89¢ 
et $1000.00 of Solid Protection at age 21. You pay only $1.13 
Pet $1000, at 30; $1.56 monthly at 40; proportionate amounts 
at other ages. At these low rates, $1500. is the minimum 
amount that can be offered, 


is no obligation to buy but we 
Exar ds ial we fore futur ted your faaitys wellce 
Postal Life Insurance Company, 511 Fifth Avenue, New 
York 17, New York. 


[-----------------—-—4 
Postal Life Insurance Company 
511 Fifth Ave., Dept M-577, New York 17, N. Yo 


‘Mail me com) 
low-cost Me 


Name 
Occupation .. 
Address 


Tnclude Postal Zone, if any 
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STUDY at HOME 


With An Educational Institution 


Men with specialized training win, higher positions, insure 

and are bigger successes in business and 

Ene, fife. Opportunities ‘NOW greater than ever before. 
nd for our Catalog. 


ARTS and SCIENCES 


‘Mathematics; Bia: 
tisties; Agriculture. 


ENGINEERING 


Courses in Electrical, Civil, Mechanical, Drafting, Archt. 
fectural, Steam, Aeronautical, Radio, Structural, ‘Mining, 
Industrial, Petroleum, Marine, Chemical, Diesel," Automo: 
Dile, Hefrigeration, and’ Air Conditioning  Brgineering. 


LAW 
Complete Professional Law Course includes, 20, Hornbook 


Series college grade textbooks. Courses also in Commercial 
Law, Patent Law and Medical Jurisprudence. 


MeK.inley- Roosevelt Incorporated, 4510-AB, Sheridan Md., Chleage 40, IIL. 


MUSIC sy 
LESSONS Je *> 


Nationwide opportunities, sound 

future waiting, Photographers 

needed by studios, newspapers, 
advertisers, in busin 


courses. Also resident instruc; 
tion, Write for full details. 

N. ¥, INSTITUTE OF PHOTOGRAPHY, 

Dept, 6, 10 W. 33 St. New York 1, N. ¥. 


Say You Saw 
It In POPULAR SCIENCE 


WHEN BOOMS GO Bl/S' 
WILL YOU BE BROKE OR #&/SY 


ina well paying GOVERNMENT JOB? 


(They CIVIL SERVICE 


take ests for good jo offered in Civil Service Hundreds of Casale 

sons, many yobs for 946, every chance to advance. Vacations with 
| Bay Peston, ik Teves, No aot so keno daemon 
| Bie Koure’is's0_ineypensive, no, semble person should delay 
| mater een FDA 2 Li 


‘CAREER TRAINING INSTITUTE, Dept. 201-A 
1060 Broad Street, Nework 2, N. J. 

Please vend me FACTS 1 

Service) and how you 


REFRIGERATION 


Depa and ado ait rtrierators. New mana ‘Charts and 


aunt thorourhh 
‘Sa wwoeks' Engtnccrit course equiv: 
* college radio work. Approved Veteran Traln- 


‘Raking ts one of Armerica's hugh indicia 12 wagce 
fa depreasion-proo! 


die, ert fo, 
oromereial Baking. WS 


“DRAFTING 


SPRINGBOARD 
TO SUCCESS! 
‘had: pose" esineg 


ce 
ind ny 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7659-1, SCRANTON 9, PENNA. 


HAVE YOU THE COURAGE TO LEARN 
THE TRUTH ABOUT YOURSELF? 


mmetking must be wrong with you—or you would, by 
is time, have achieved muck greater financial, 20ci 
vocational or professional success! You know it isn't a 
matter of education, for too many dull, uneducated, 
Ignorant people have reached greater heights than you 
have, while at the same time too many brillant. cultured, 
Righly educated people are worse off than you are 
‘The truth Is, you have. within you. ell the Ingredient 
vou need to make you Vastly richer in money, friends, 
position, public esteem and sel/-esteem—but somewhere 
ikes which hold you back. 
of thinking which nullify 
‘You do not know what these 


I: YOU ARE honest with yourself, you will admit that 


the power you generat 
brakes are, or what to do about them. You may recognize 
them in others, but you cannot see them in yourself, 


‘You are foo cloee to yourself! You know (00 much about 
yourself! You find it too easy to justify everything you 
Say and do! YOU ARE A HERO TO YOURSELF! In short, 
you make virtues of your vices. assets out of your 
Habulities, and “successes” out of your foilwes! 

‘You have probably been “excusing” yourself and 
blaming owtside forces for years. You will probably con- 
tinue to do so for the balance of your life unless some- 
thing or someone REVEALS YOU TO YOURSELF. When 
this happens. you will at least KNOW WHAT HAS 
BEEN HOLDING YOU BACK! But until this happens you 
‘will be Working against unseen. unrecognized enemi 
fighting IN THE DARK against vicious, sneering. iaughing 
FLAWS IN YOUR WAY OF DEALING WITH OTHERS— 
if you fight at all! Have YOU the courage to learn the 
TRUTH about yourse! 


What the Truth May Mean to You 


My name Is James Maratta, My pro- 
fession {s that of Counselor in Human 
Relations, For 22 years 1 have devoted 


thinking of their employees as related to 
the people with whom they come in 
contact. 

T have traveled from one end of the 
country to the other. listening to the 

ambitions, and failures of men 
in all walks of 
life, in every conceivable social, financial. 
vocational, and professional position. 

T have analyzed thousands of business 
men, lawyers, doctors. _storekeepers. 
Clerks, housewives, salesmen. mechanics. 
fand oihers who felt that something was 
holding them back, And Tam now advis~ 
ing nearly. 30,000. people a year on the 
subject of their right and wrong methods 
of dealing with others! 


What I Discovered About Peop! 

My whole experience points to the one 
unalterable (act that everything w 
complish in life is accomplished through 
our relations with other human beings. 
Whether we want more money. more 
love, more comfort. more authority. more 
Teisure, more peace of mind, more secur 
ity. more customers, or whaterer it is, It 
must cone from other people 

‘You cannot do it alone, no matter how 
brilliant you are, no matter how much 
you read or learn, no matter how com- 
plete and thorough your education has 
Been, no matter how skilful you may be. 
Uniess you can expitelice on what you 
know, you will not advance much farther. 
We are not self-sufficient unto ourselves, 
Neither "are oller people self-sufficient 
lunto themietees. They need you as much 
as you need fem. But when there Is 
Confit, oF lack of complete harmony In 
thought and action, both parties suffer. 
‘And you wonder what is wrong with you 

‘There is really nothing wrong with sou 
except your inability to understand how 
to gear your thinking to the thinking 
‘of the people you samt to do. business 
With and who are eager fo do business with 
von! 

‘When you fail to make a sale. or sat- 
isty a patient. of get a vote, or increase 
your salary. or acquire a better job. or 
Tonvince Your wile, or win an argument 
for convey instructions, you have failed to 
lise the simplest and most effective 
weapon af pour rommand! ‘Let me tell 
you what this weapon is. 


‘The first thing I do is to awaken you 
to the Importance of fergrtting about 
“hat you fhink are your own weaknesses, 
‘Then T tell "you wherein your strenatl 
do aot try to make you over. men- 
tally. physically, or spiritually. 1 taice you 
for what you are, Just as T teach you to 
accept other people for what they are. 

Treveal your mistakes in dealing with 
‘other people and show you how to avoid 
them. I show you why you, and the 
“other fellow.”" are far less Important to 
each other than the objectives you both 
‘want to reach 

‘My analysis will simplify your ideas of 
what you should do ni, and will clarity 
your planning for the future. It will help 
you determine whether or not you are 
following the path of least resistance in 
getting what Fou want from peeple—the 
only source of all the riches that can 
possibly come to you! 


let Me Analyze You 
If you have been worried about your- 
self, or if you feel that you are capable 
of far greater success than you have 
attained. let me check up on YOUr proc 
ses of thinking 
‘Whatever your occupation. profession. 


"laborer, house 
wife. storekeeper. owner of a small busi- 
ness —I believe sincerely that T can help 
you. Let’ me send you my Copyrighted 
Questionnaire. Your answers. (boiled 
down to simple “Yes or “No™) will tell 
me what effect your methods have on 
gthers and what effect their reactions 
ave on you. 


1 will then send you my three-page 
report. When you get it you will ope 
your syes! It you are like most of the 
30.000 people 1 

Thit the 


the seif-advancement advice 1 wil give 
you may change the entire course of 
your life! 


All for Only One Dollar 


My price for this analysis of your solf= 
advancement assets and liabilities is only 
‘one dollar. That Is 

no instalments, nc 
though ‘you may be surpri 
startled at the revelations 1 will make £6 
you, { guarantee that you will be satis- 
fied. It not, I will refund your dollar at 

‘Yes. if you don’t think f have told you 
the ‘truth about yourself, if you don't 
feel sure that the advice T have given you 
about your dealings with srente ix worth 
8 dollar—just tell me so and your dollar 
will be sent right back to you, You have 
nothing to lose. 

‘But if what T tell you hel 
it has helped tens of thousands of others 
you will say Your investment was the 

t profitable one you ever made, oF 
will make! 


Just Mail the Coupon—NOW! 

Finally—don't delay, for your own 
sake. It’s never too late to do something 
for yourself. but the mere act of delaying, 
of putting it off, is megetive. It makes 
Your “indecision”: rut deeper. ACT NOW, 
Mail the coupon this very minute, 


ADAMS BROWN COMPANY, Dept. 265 
Chestnut Hill 67, Massachusetts, U.S.A. 


BE YOUR OWN BOSS — OPERATE 
YOUR OWN PROFITABLE BUSINESS 


wnoustniat APPLIANCES 


SERVICE—REPAIR—INSTALLATIO! 


ORLY shop training course of its kind, Gives you act 
shop training om washing machines, manglers, 


‘hind. tm 
SppertunityIts money-making posalbliltie ie 
for trained men. Write togay for details, No obligation. 
Veterans ask for GI pian. Act now! 
APPLIANCE TRAINING SCHOOL—D; 
Division of Commercial Trades Institut 


6312 N. Broadway—Chicage 40, 


t. 51 


PLASTICS 


School of America, Inc. 
5200 Euclid Avenue 


Dept. $5 
Cleveland’ 3, Ohio 


‘dares for feformation. 

erraanas Elighe for resident 
tsndet Gs 1 bale 
Check ere 


JUST OUT! NEW FROM COVER TO COVER 
AUDELS 


REFRIGERATION 


and AIR CONDITIONING GUIDE 
4 Books in One! Covering: 
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PLASTICS 


Every day you read of new and wonderful uses for plas- 
tics in this, our postwar world. The wide range of 
objects that'can be made of plastics—from buildings to 
surgical appliances, from cars to textiles—challenges the 
imagination. 


THE PLASTICS ERA IS HERE—Are you ready? 
Opportunities are opening in every branch of the plas- 
tics industry. Plastics know-how is necessary in prac- 
tically every type of manufacturing. Are you capable of 
grasping these opportunities? If you want a choice posi- 
tion in this expanding plastics field, or a business of 
your own, act now—get in on the ground floor! 


A COMPLETE COURSE- You learn the various 
phases of plastics from this course . . . materials, design- 
ing, molding, fabricating, laminating and testing. You 
acquire a basic knowledge of plastics that can be in- 
valuable to you in acquiring the type of position you 
want in this great new industry. 


NEW YORK 
Dept. PS 6-5, 122 E. 42nd St. 


INDUSTRIES TECHNICAL 


221N. Le 5 


Name... 
Street. 
City. 


FREE BOOKLET 
Send For It Today! 


CHICAGO 
Dept. PS 6-5,221 N. LaSalle St. 


Plastics Industries Technical Institute 
St., Dept PS 6-5 Chica 
Gentlemen: Please send me the booklet “ 
fon your training program, I understand there is absolutely no obligation. 


YOU LEARN AT HOME — Your present work need 


not be inte and this thorough, easy-to-under- 
stand c ires no previous technical experience, 
EXCLUSIVELY PLASTICS — Plastics Institute is 
America’s oldest and largest educational organization 
which devotes all of its facilities exclusively to plastics, 
YOU MAKE THINGS — We supply materials. 
To give you practical experience in working with plas- 
tics, we supply handsome, colorful, rods, sheets and 
tubes of plastics from which you make useful, attrac- 
tive creations. You saw, cement, buff, form, dye, deco- 
rate, cast and laminate various types of plastics. You 
also design your own plastics articles—develop your 
own ideas, You may earn money while learning. 

START YOUR FUTURE TODAY — Mail the coupon 
below, now! You will get an interesting, illustrated, 
free booklet with valuable information about plastics. 
You will see how, at small cost you can prepare for a 
future in this important industry while carrying on your 
present work. Clip this coupon and mail it TODAY! 


VETERANS ASK ABOUT G. I. TRAINING. 


LOS ANGELES 
Dept. PS 6-5, 1601 S. Western 


SPECIAL RATES FOR SERVICE MEN 


INSTITUTE 


Mail in Envelope of 
Paste on penny postcard 


‘orld of Plastics" and information 


.-Occupation.. 
Age. 


Zone... 
1 Veterans: Check for special information. (If under 18: Check for special booklet. # 


SEND NO MONEY, Just mail the cou 
‘ofsix Big Auto 
YWnether You are 
per. 


bret ven Of America's great 
‘itoanobt engineers: Many hundred of 
uable fhustrations. Send the coupon 


own Tpdide* 


WANTED Y MEN "AND WOMEN 
who crave more MONEY—HAPPINESS—SUCCESS 
You Will be DELIGHTED—EXCITED—SPELLBOUND 
Insure Yourself Against Failure 
Complete Course of 


13 Steps To Riches 
only once 


epee otarn th 


SOCIETY, 124 Engineers Bidg. Cleveland 


POPULAR 
38 Science 


START YOUR OWN BUSINESS!) 


‘ope of the most rovaluloniaing and rapidly ees 


uf 


mecensary, AML you 


Bing Products w 
‘Dept, 84, 88 Broad 


BING PRODUCTS ioeton 10, Mass. 


NEW tovse'rannne * EASY 


rest $3. 35 


Learn CHINESE 


shinese {Mandarin} by corre- 


‘Method 
utmost 


charm of your Yoice 
‘Tepin yourself at home. Write for vale book 
fenly to those over 17 years of ute. 


PERFECT aYQICE STUBIOS | 


Jackson, Chleage 4, Stuile 1: 


SHORTHAND in 


Weeks at Home 


Big Money for Workers 
In Home or Shop 


42 west Linceln, 


You 


PREPARE for it WISELY }).4 
with MODERN Training 


ot NORTHROP AERONAUTICAL 


(Division of Northrop Aircraft, Inc.) 


ymendovi—CAA You com now get thorough procticl trcning in 
yontble sources estimate hundreds 


fully prepared 
opportunities. 


Live in Sunny California 

Northrop Field is locoted between the Pacific 
Ocean ond the Sierra Mountains, near down 
town Los Angeles and Hollywood. You con enjoy 
& Seuthern California recreations — eceon surfing 
located on miler i fond bathing, skiing, allyear tennis, desert ond 
of the North jevearch, and pro- mountain hiking and riding, plays, mse, perks, 
duction plants ond ‘ond other antertoinment. 


Specie! mathods of preventotion of the Alreraft 


‘ectvelly in the 
requirements 


Veterans Eligible for Benefits 


The Northrop Aeronautical In 
‘epproved for the training of 


1525 East Broadway, Hawthorne, Los Angeles County, California. 


“e an NORTHROP AERONAUTICAL INSTITUTE 
cot Dye 


[Pletse sead me yout fee illasrated booklet and information. including 


"WORTHROP = SESS erste 

AERONAUTICAL INS UTE 1 
a 

| a we a 

tay, LOS ANGELES COUNTY, CALIF. 4x0" 

Ming o W craiear Thar 
MEW pon cat 1 

lies ae 


ae, 


LEARN BY DOING—WoRK 
‘ON REAL MACHINES. 


BIG 16 PAGE BOOK OF VITAL INFORMATION 
Tells you the true facts... gives you vital 
information ‘on CTI approved’ tralzing. 


1 check here If Interested tn GE training. 


IN YOUR 
SPARE 
TIME 


[NVENTORS 
Da Not Delay 


Have you ever been startled by seeing a suc- 
cessful article on the market, and exclaimed 
—“Why, I invented THAT 5 years ago—I 
didn’t think it valuable enough to Patent!” 

The Patent Laws were intended for the 
Protection of the Inventor, and the Inventor 
who slumbers on his Rights may wake up to 
find someone else reaping the reward that 
could have been his. 

Write NOW for Information and Record 
of Invention form FREE. RANDOLPH & 
BEAVERS, Registered Patent Attorneys, Co- 
lumbian Bldg. 

aaeenee a 


ALPERSONALZED SERVICE — REGISTERED PATENT ATTORNEYS # 


RAN DOLPH & BEAVERS 


Name 
‘Aaaross 


city... 


POPULAR 
40 science 


Get Started in Radio 
|OW-TO-DO-IT” BOOKS 


fay ow Fork CY 


L qin) LANDSCAPE 
ca” GARDENING 


A thorough, interesting constructive home training, covering 
your regional conditions, for those who wish to become LAN] 
SCAPEKS, DESIGNERS. GARDENERS, etc., for profit or pleas- 
lure. Write today for FREE INFORMATION without obligation 
to 


ree 
"S'S West Broadway 


NATIONAL LANDSCAPE INSTITUTE 
Dept. PS-5, 756 So, Broadway, Los Angeles 14, Cal. 


o> a 


—_ 


“How to Make Money 
With Simple Cartoons” 


A book everyone who likes to draw should have. It Is free) 
ine ebligetions. Simply address 


CARTOONISTS’ EXCHANGE 
Pleosent Hill, Ohio 


set tn of wide eet 


Win the dearee of, 
allege. Individual help.” Welle for FREE book, 
UNIVERSAL TRUTH, S153-A North Clark St., Chien 


ELECTRICITY inits Many Branches... 
Electricity {s @ permanent necessity in war or 
peace. Be ready for the opportunities in such 
branches as Power Plant Work, Motors, Arm- 
ature Winding, Industrial and House Wiring, 
Maintenance, etc., with COYNE shop training. 


® 
LEARN- BY-DOING- 


‘Now that peace has returned, many “one-operation” jobs that paid well in 
war times, no longer exist. Do you have a good job with a real future? Plan 
for steady pay and advancement by training NOW, while, there's sti 
timel Come to the big shops of COYNE in Chicago. around’ 
training in Electrielty or Radlo-Electronics—the 2 great opportunity 
fields of today and tomorrow. I'll finance most of your training. 


TRAIN ON ACTUAL EQUIPMENT! 


My famous “Learn-by-Doing” method gives you practical experience 
‘onfull-size equipment. Not by correspondence, but actual shop work. You 
are trained right here in the Coyne shops, that has been training men 


tell ta en the Coy 
START NOW—PAY LATER! LIFETIME JOB SERVICE 
TO COYNE GRADUATES 


Don't let lack of money hold you 

back. My “Pay-Tuition-after-Grad- 
First I train you for a good job and 

future, then assist you in gett 


Sai etre sce 
Sap Meera sine my aa ran earn 
Tie oeerenieonata ial eGeaes eter 
INDUSTRIAL ELECTRONICS 
| and Electric Refrigeration 
Included With Either Course — No Extra Charge: 


Extra, uaining in eat fields of | in 


‘ore valuable to employer, 
pay. This 
Vacluded with elther 


Electrleat Without extra cost Wi 


have faci 
H.C. LEWIS, Pres. 


COYN E ELECTRICAL SCHOOL 


500 So. Paulina Street, Dept.56-73H,CHICAGO 12, ILL. 


RADIO- ELECTRONICS 

now, even greater growth ahead. Prepare for a 
real Radio career. Learn construction, operation , 
trouble-shooting on Radio Receivers, Public 
‘Address Systems, Sound Picture Units, FM, Photo~ 
Cells, Television—the practical COYNE way. 


2 WEEKS TRAINING 
Studertd Finance Plan 


Ge 


PICK FIELD YOU LIKE — 
SEND FOR BIG BOOK Ss Se 


FREE 35. 


Some men prefer Blectrt- 
‘gity, othe: n4 ‘ aloes 


may 
1946 4 


Study ACCOUNTING 


NOW-For Top-Pay Career 


Fewer have trained for Accounting in recent years. Yet 
government Fegulations and taxes demand more book: 
‘keepers and accountants. Good epportunity now to enter 


PHOTOCOPY 
Business! 


this growing, well-paying Geld. After short period of epare- 
time training, you can take accounting position and con- 
tinue study on the job. Interesting, free 48-page booklet 


‘describes opportunities and requirements fa Accounting 
= a y fd tells how you can prepare quickly and at moderate 
[yas ure DOR ccs ‘ont. Write for “Accountancy, The Profession That Pays: 
2 as#100 Md \\ LASALLE extension university 
ress (or youre H . A Correspondence Institution 
StartRightOut Making Money | 4175. vearborm st, Dept sean Cheate 5, 


Make photoexact copies of important papers, letters, dra 


eicwn ices aac secre | ELECTRICAL TRAINING 


fast Photocopies, Intensive & monthe reedeace course in fundamental of tnd 


buniness-cwith APECO, “America’s Most Widely Used Pho- | trial electrical engin ‘including radio, electronics. P 
tocopy Equipment.” Easy to start . . . many prospects « pares for technician. engineering aldes, Approved for veteran 
Quick results,” pleasant work. A real money-making oppor- | training. 53rd year. Write for catalog. 


ne ELECTRICAL SCHOOL 
et Full Information! MAIL COUPON NOW BBL +] MAS pct wy 


1 AMERICAN PHOTOCOPY Eau! 
2849 N. Clark St., Dept. HUS6. 

1 ¢ your illustrated 

1 about the APECO business opportunity. 


WONDERFUL INVENTION—Corrects poor penmanship in 
few hours, Guaranteed. Helps one set better Job, Increases 
J | sree ite’ Oement, 38-8; St louie Mo. 


Learn REFRIGERATION 
and AIR-CONDITIONING 
ARE YOU HANDY WITH TOOLS? 


Exceptional opportunity for men of all ages up | 
to 60. The demand for repair and service me- 
chanics in both REFRIGERATION and AIR- 
CONDITIONING is acute and will continue. 
You can easily and quickly— Do you like to draw? Send name, address, age and occu- 


i je | pation for FREE ART TEST, to Gnd out your ability, 
Learn to Be a Service Mechanic AWr IWSTREGSIONSING: 


at Home or in Our Shops 5146 Art Instruction Bidg., Minneapolis 15, Mina. 
Our practical, thorough course is easy to grasp and = : i 1 


New, erlap, snap 

nari potato tt 
Complete portant ot 
0. 


end name & addreus, 


can be studied at home in your spare hours. No previous 
experience is needed. A common school education is 
enough. Learn how to start your own business with 
$50.00 worth of tools in garage or basement. Open w] 
jour own shop or take a well paid job in this active fie 
Write for free booklet 
START today. No obligation 
YOUR OWN | whatever. 


REPAIR SHOP | man couron TooaY 


a ALL 

i MO atk 
Loe Angeles 3, 

we send me, without obligation, your | 4 

and tall deta 


fy 


t 


POPULAR 
42 SciENCE 


Get Ready for Big After War Opportunities! 


1 Will Train You better job with more 


at Home Until Get into Dratting—the basic profession 
Where all post war products will start. 
You Get aGOOD 1 will train you at home—give you ex- 
Fience—doing the samse kind of ) 
PAY JOB in Will do with the best paying firme 
furnish instruments. drawing table 
and all equipment. when you start 
Wize today for ‘vital facts and FREE 
Mlustrated book. Give Age. 
faces Dobe, Dv. 35, i 


MAKE MONEY CASTING sdic 
“\ FREE FACTS SENT. 


‘Make, hundreds 
of, Plaster Casts, quick, “easy. 
Sell output to:stores, novelty shops, etc 
mous profits. No experie 
‘needed. Start 


it 
‘merchandise to 


Semeine for mi oll, Rush. 
PLASTIC ARTS STUDIOS, a i. 5, Gent 45, sani, nt 
Practical Electricity and House Wiring 


GATEWAY BOOK COMPANY, 5-17 
Sz. state iu 


cane 3. He 


REFRIGERATION 
anv AIR-CONDITIONING 


=" 
insist 


5 
Cee Clee hove 


your, ture fa fase 
"hah ay lobo et 

Jara! your” Sum. butladie 
Resident aes one 


"ieeawr” AUTO REPAIR JOB! 


Look up make, model, job in MoToR's AUTO REPAIR 
ir 


MASTER MACHINI 
MECHANICAL DRAFT! 


aus, 


How to Make 


THE EASY WAY ‘*rtney 


Say You Saw 
_ lt In POPULAR SCIENCE 


re Time At Home 
EARN WHILE LEARNING 


‘the ace Watch | 


HLINOIS SCHOOL OF WATCH REPAIRING 
6312 muntington ‘Street, Dept. PS-5, Chicago 30, Illinois 


LANGUAGE 
Is POWER 


oF any of 23 other languages by the 


‘The World's Most Approved Language Courses 
It’s all talk; natural every-day conversation. In your 
‘own home you can learn to speak any of 29 lan 
guages by the world-famous Linguaphone Eor-Eye 
Conversational Method. It is amazingly simple and 
practical. You HEAR voices of native teachers... they 
‘speak to you as often as you want them, never tiring 

you REPEAT what they say, answer thelr questions 
31 before you are actually aware, you are convers 
ing'n @ foreign language. 

Learn olone, or have the family or friends Join you 
In a delightful pastime thot pays dividends, 

Save time, work and money, learn the Linguaphone 
Way which has helped thousands in the Army, Navy, 
Flying, Signal Corps ond other services, os well os 
more than 1 million home-study students. 
FREE—Get the focts about this time ond money saving 
way to learn languages—send for the FREE illustrated 
Linguaphone Book. 


LINGUAPHONE INSTITUTE 


47 RCA Building, New York 20, New York 


LINGUAPHONE INSTITUTE 
47 RCA Bidg., New York 20, N.Y. 


Send me the FREE Linguaphone Book. 
Nome 
Address 


Languoge Interested. 


Say You Saw 
It In Popular Science 


RADIO, 
ELECTRONICS 22 ahem 
and YOU! 


Roa M, 
i 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7659-1, SCRANTON 9, PENNA. 


OF YOUR 


We Send You Complete Kit of Suppli OwN 
Practice in Your Spare Time 
A HIGH PROFIT BUSINESS, OR A THRILLING HOBBY 
Silk Screen Processed signs and displays needed every- 
where. A lucrative future for you in the great advertising 
boom. Easy to do— quick to Dass" youn tals moet 
than course costs before it's completed ... BOOKLET 
with 3-color Silk Screen Processed Cover and samples seat 
FREE . .. Write now, California School Screen Process, 
Dept.PSD.546, 2710 So. Spaulding, Los Angeles 16, Calif. 


MOVIE 
PROJECTION 


‘385 Washington Bt 
‘Eimire, New York 


THEATRE INSTITUTE 


Get ready for Real 
Estate boom ahead. 


bet Zuich 


yy job or own business. Fortunes 
ce i Ye made. 


Get facts. Information 
free. Write Weaver (former Federal 
Land Bank Appraiser) 1200 Oak, K. C., 
Mo. Dept. A-2. Est. 1936, 

War Surplus GAS MASKS 


GREATEST TOY SENSATION IN YEARS 


Loads of fun! Cost U. 8. Gov't, $2.50, Pine war 
Fellomereat toy-also useful for spraying paint, 
Se ttc. Big plastic shatterproof goraes 


ceed ene, Canvas shoulders 
i Sila euaranteed Order ow 
STARK’S—Do 54 

pt. 6S 
309 5. State Chicago 5, tinols_ BRE 


x \BOOKS FOUND FREE/ 


WHAT BOOKS DO YOU WANT? 
uote the lowest market prices. No charge for locsting 
fto-Find and Out-of-Prist Books. All Books, OLD of 
NEW, mailed POST-FREE. 2 baad 


SEARCHLIGHT BOOK CENTRE 
New York City 


PORTRAIT PAINTING 
AT HOME 


22 East 17th Street 


LEAR 


easy-to-follow lessons, to 
make exact charcoal and 


Please send me free book and outline of lessons, 


Name. 


oil likenesses. Guidance for your every 
step. Send for free book tod: 

STUART STUDIOS, Room 285 
121 Monument Circle Indianapolis 9, Ind. 
‘Street 


ity —___state. 


) 


mum ad 10 words. 


> Classified 


Be Opportunities 
é tie. — Save Wyonty 


To 


only 50¢ per word per insertion, payable in advance. Mini- 
included in June issue copy should b 
office by May Ist. June issue on sale June 1s 

POPULAR SCIENCE MONTHLY—351 FOURTH AVI 


.—NEW YORK CITY 10 


ADVICE 
a ‘& disease which re- | 


“pond to treatment. Medial aki pita 

Havor and dvan carer 69 years experience, 

ite for ftee booklet. P. 3. Nelson. ‘Te | 
Thatitute, "Dwight. Ti. 


INTELLIGENCE Test, correction, analysis, 


 gamplege $1.00, Reuiherford Prep 
‘Box’ 347, Lone 


Rue raat caes nie oe 


JNLIMITED Opportunities Ahead! “How 
to Got a Better dob” may help your Dost 

var pinnning. taformation tree. Jone 

Weber, 8082 80, Prancisco, Chicngo 29. 

. ADVERTISING 


\DVERTISE 24 words. 40 Newspapers $3.50, 
“ib-8 | 


sbi fice, advertiine Buren 
ge Grave, Chicano 1 
SOVERTISN Protant 
‘oo. 000 Sunday newspaper readers, with 
ord ad. Newnpaber, masarise, mailing 
Tatebook free. Ghicawo Advertising 
tency, 20:PS ‘West Jackson, Chicago 4 
"HOW To. Write Advertising.” absolute 
free{, Dudley pana, i0-PS Lexington 
‘ete York 16 
0 WORDS Display 14,000 Renders 60 
Desakeines, your tame ts publisher 6.00, 
“Holland, New ork 
a WORDS in 6, Weenie 6.0 
nell, #30 Hays, Jackson, ‘Ten 
FET—Advertising Tips on selling by mall 
Goninins Valuable informations on mall 
der business, Price $1.00. A. Allen, 
B35 Arapahoe t., Denver's, Colorado: 


Dar 


ADVERTISING Service—Por men going in 
Business, Put our experience 1m merchan= 

ning and advertising back of your Drod- 

iets, Write Van De Mark, 1107 Pimea Star 

Bidg.. Cincinnats 2 

NCH Display Advertisement Pifty Maga 
Zines, Year 624, Wood's Popular Services, 


FREE Water and our concentrates maxes 
‘favors, lotions, shampoos. 72 products, 
adele; Botta furnished. Qualeo.” F-20026 


‘COSTS 4c, Selle 25e Immediate Demand, 

Big Repeater. Hose Preservative, SAmple 
28. "Details Pree. Lyle. Products, 8H 
Spaulding, Willoughby, Ohio, 


FREE! Latest issue Opportunity Magazine. 
Salesman's Gulde. ‘Inspiring. construc 
tive. Shows how to earn money selling for 
‘others of in your own business. Hundreds 
Postwar opportunities. Send name and de- 
eribe what you have sold or are selling. 
Tustrated copy sent Free, Opportunity 
Magazine, ¢20'N. Michigan, Dept. 18. Chi- 
go 11, f 
BIG profits taking subscriptions for ali 
‘magazines, Agents’ Confidential Catalog 
sting over 2500 periodicals aad complete 
Starting supplies Pree. Pines Subscription 
‘Areney, Plushine. New Yore 


‘WAR Honor Seroll. All branches of serv— 
{co represented. 12 by 16. Space provided 
for name and photograph, Truly beautiful 
Agents ‘make big money. Sample 28e. E 
Condon. Dept. 8. Usoer Darby. Pa. 
90¢ PROPIT each $1 sale. Sell permanent 
‘mothproofing solution ro housewives, 
‘agents, "Experience unnecessary, 
brings details. Kinford, Wayne 4, 


HAGIO ceane?_npd Taundry soap deal 
otter than a firecracker. Bie oro 
Sample, Pree. ‘Uco.” S00T" Irving "Park. 
Shicato, ‘i 
NEW year “round extra money plan 
Trlendg. ekelaive averting’ card agsorte 
ments: Opto 100’ profits Reswest a c= 
Eislon #1'00atsor(atent Gn apnroral. Also 
Show wirinaave. Social Notes, Gilt Weabe 
pines. Free sample Personizeg Stationery, 
Fhomas ferry "Studion, 10 Union Ave 
Westie Sta, id 
JOST Out! History of World War 1 Huge 
Wwolume, Popular rice. Authentic text 
Oficial Photograph Bis profits: Riverside 
Sook Co.. fows Pals. 1a : 
START Your Own Business on our capital 
“Atwaya yourcowh bots Hundreds average 
se(o fp .000 en ener gear at 
Sredit, "280 ‘home stecessiies. Selling ox 
Derietie nsiecesary to at 
Soportanlty tor owt _plessant 
Basiness backed by world wide Industry. 
Writs Rawileh Co, Depts E-U-PSC, Free- 
ELECTRIC Woulne Cords with indicator 
light, Iren-Go-Esee Go. Mi. Washington 
30, Oni _ 
SELL Orectine Cards, Dipiy, Signs, Pic 
Tres; Books Noveltiee Big Profits’ Bel- 
tetin ree. Elica, 432 North Wells. Chic 
Siro to 


anks oF shop reauired, outfit furnished, 
ree Booklet. Gunmetal Go., Ave. G, De- 


EXCELLENT Sideline for Printing Sales 
tien, Decaiganenie Mae ge ‘math 


AAIAZING, Ney. Hiner She jis oy a, 
spienald sires: 'rerrcories open, ‘Get Pree 
SIGE GUE nee aka eee 


Dept. PS-6, Mount Morris. HL 


st 


at 


GOLD Lacquered Window Sign Letters. 
‘New Folls-Stylee—Absolutely Beautiful, 


Pree” Samples, Atlas, 7041 "Halsted, 
Chiearo 
FINKLE knows mailorder adverilsine! 


‘Nationally known writer guarantees pow 
‘erful letters, lterature, selling eampale; 
Big, positive results! Postcards ignored. 
Finkle Advertising, 12011, South Orden, 
Los Angeles, 35. Cal z 
FREE New 43-page book entitled “How To 
Become A Successft) Direct Salesman" 
written by salesmen for those who want to 
‘become salesmen and earn up to $100 and 
more weekly. Send penny postcard, 
Specialty Salesman AMagusine, Dept 
0 1, Th ei 
PASCINATING year ‘round income build- 
tof Pia Take gasy orders trom telengs, 


Ee ral, free Correspondence Notes samples 
special Over, Biuevira Studios, Dept. 11-4 
Fitchbure. ‘Bénas 


SELL “Petite Picture Notes.”” Something 
Feally difierent io greeting cards, Sample 
free. Dunbar Cards, New Brisuwiek 21.9. 
SELL Oreetine Cards, Box 61, Times 
Satiare Station. New York, 
SL STARTS you in business, Bel) DeLuxe 
‘ve fold. tes. 100‘. wool -tnterlining 
Corts you only $7 per dozen, you make 45 
Soren, Send $1,00 for speciat introductory 
Offer two five fold tien, Catalog ‘complete 
fine: ree. Philip's Neckwear, a0 W. Band 
‘Dept P-2, New York 10, 


‘SELL Greeting Cards. Easy Money showing 

sorgeous All Occasion, Birthday, He 
tigious, Humorous Box ascortmenta, Wrap- 
pinks. Stationery, Correspondence Notes, 
Boscia Otters, Experience unnecessary, 
‘Qiick service, “Request $1.00 Everyday aa: 
Sortment. on” approval, Hedenkamp, 343 
Broadway. Dept. P85. New York 13. N.Y, 


WE pay you $25 for selling fifty $1.00 as- 

‘softments Birthday, Al! Occasion cards 
‘Tremendous demand. Sell Yor 1,00—your 
Droft 506, It conte nothing to try. Write for 
Hamplea,Cheerfu"Card "Co... 148, White 


BLACKLITE Experimental Kite—Five Col 
‘ors Fluorescent Lacauer and Uitra Violet 


ip allfor Five doliars. eese Enrineer~ 
iet'Sunta Monica Bivd., Holy- 


SELL Social Security Identification Plates 
ea Fetes eit pa eee 
SgerJoha Galvin, 3032 No Lawrence Str 
Phita 30. Pa 
BUILD Year Round Lifetime Business, sell 
‘rersany necessities ia stores, insite 
dons, ‘industrial plants, bomen, ete, Easy 
Fepetta, ‘Excellend prods, Great cooperae 
tion: Become territory disiributor. investi 
gate, Lytle Supply Co, Ave, 13, Fredericks 
Sire. ‘Ohio. 


may 


1946 45 


Galendars—Pree,  samples— 
Write Art Calendar o,, 2020 Griich 
St, Philadelphia 15. Pa. 


AMERICAN POLICE 
S10 STSt 


FLEET operators. slo owners. all nits 
“The ‘situation 


Commissions—selling to stares exlia- 
al one 


Biola Bricine ekete metal alt Solding. 
‘Too rervurants,. menu covers. signs. O. 
BFigite Prods, Ibe White Bt, New York 13; 


AMUS Fic are—four clos, $00 poi 
arnnnent opsortigis. Siete eterna 
sample hint Pree ‘Our Ps Sei Core | 


Toes Yor Ont ace Messy Gay | 
Tine Benuttfun Greeting ‘Garay for | 

gettion. Liberal profits, tert Co., 

paeuiiies ¥ 


Sse ay ay ‘orders for our 
ingly beautiful Wcetime fazal= 


hot or negative. Truly w miracle of modera 
felentine ‘uehievement."A. genuine oppor 
futty to Build an inieresting. profitable, 
Business without investment. Write now for 
getnile Gotham Products €6,, 218 % 


ine Eid Somaya 
Veith ‘cloth clea sitverpiates, Pore 

Fine allvergiate, Honews sllvetblated: ware 

like’ new. Ailver-piaten onto bra 

Bronde. te Laine Anish, ron 

Bales representatives 

Nubrocess Products 


her, sells. wholesale oF | 
ler", “Zone 1, ‘Syracuse, 


Sirbines ~Gacalon wien 
Heike, 


ak inci Secsioaly ORE 
fect sing, bird. arrowheads,” $1.00 
‘Free. Lear's. Box. $69, Galveston, 


STROLOGY 
COMPLETE Astro! send 


lawical Horoscope 
ny for ope ¥ear-~43.00 (lin, B Ste:- 
3, MA BBO! Grand iver. Betrott| 


10 AUTHORS SERVICE 
T WANT New Writers to cash hundreds of 


EASY Profitable Bales, Consumer, Ret 


ler, 


Indianapolis rica 
fist printed. Com 
lied ear ‘by. Year resale we te 


0c" a ee 
Svernge cost. Compe paid 43 50. 
Be ike Baiion Qoud attractive rel Bu 
HYatlabley shies! Clymer: Dept. Bed, 


2126 W. Pico, Low Angeles 6, Calif 
B 


AUTO SUPPLIES 
& EQUIPMENT. 


ea ime 
fre Wietory. B08 No, Western, 


ied to make gas pay 
‘nugteste Up fo So% savings. Hor tea 


seateades alte Vacate Carre 
Sorssiata W, Seate St Wauwatoea, Wi. 
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Marseilles. Tina's. 


AT Last: A sensationally new universal 
fame. It’s exciting. it's edueational, Gan 
be played in any language, Develops the 


31____ HOME CRAFTSMEN 


‘WHITTLER'S—20 Patterns. instructions, 
X-acto knife, wood, $1.00. “Old Whit= 
ter” 1402 Chaties, Lacrosse, Wis. 


| xine, Sithouetie Workshop, 144 School St 
Watertown, Mass, 


| LUCTTE—Piexigias Prime sual ae ae 


te, asked sheets 1/16"—81.50, Ig"—$1.19, 
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Tmperiat Pechaleal Institute. 
‘Austin 8. Texas 


‘Jour’ spare 
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BRONZE Coat Roses make beautiful pins. 
‘Card for details, Stirling, 823 1owa St. 
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FIRECRACKERS! Yee Cilalog No Vian 
‘orders accepted. Vern's Spec = 
20°A Surarhouse, Utah, 


DDT, Midget Bombs! 5/60e Rush order! 
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SNEW Plastic Nu-coat” ig unbeatable for 

Fenewing shoes and leather articles 42, 
colors, enclose abe coin, W. F. Miemier, 
Carroiivon. Ohio. 


HANDCRAFTED ‘Testers bulolds a 
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chicken, 24 hours a day without 4 cent of 
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showing how simple and easy it ts to batid 
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Muntoe. Jr.. Box 789. Quiney, Fla 
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5. motors. punplle 


‘Write tor price list. Heekie's Hobby Shop, 
aon" Khan SC 'Dallag Se tetas 


WIZZ, Blectric Motor: Assembles In jiffy 
prraablight cell overaten Ail Bate, com- 
itustrated: instructions "Send. 5c, 

Be ‘be Dostage, Hitro Go.. 1118 Deer Park: 


lane and Gas Model Mali 
ea ag ii, Catalonue "includes 
ls acid ode, 

toolg For 
eting' cous 


i ene, 
our copy send "ase tance’ 


Stir "aed st 


ACTURE. Cota a 
Hee Aer ene Geen eel ake 


rap 
Wholesnig Supply. Cntalogde, Instructions: 
rida” Supphe Howe, ‘Bradentown, Fa: 


‘NEED Money! Guaranteed Spare-time Mati 
‘Pian ase. Nemaco, 13014 Commonweal 
‘Aven Allston 34, Mass, 
‘MAIL order business, Fender a service to 
tare re pects for the 
‘them ‘This class 
‘of dollars every ‘etr 
"No experience 


iarvan cles tang at 


PRE iteetare Seo soa 


snteed home 
ayatem. Write. A 


‘Wilear, 


peepoaetanyty to start 


SEES ne. pea 
aa 


"HOW to make money with Hobbies” wend 
today sor details of this Interent 
sgelt’Speciaty ‘Service, 3103 F Bast 


UY. Artciey hoje, oe 
rmulas, Trade secrets. Liter a4 
GU Sterling Franklin, New 


mhallorder 

PSI, Nicholls, Geofnia ai 

SECURITY Acres’ and independence. 
Prepaid (refund 


ple Pubinhers SiScA' Harper, Chicteo 


MAILING tg Tor =, 
sour needa ® fervice 
born chicago, fi 


oath eats 


[BE your own boss. Our money makina plans 
Thelped. thowenrigas-thew ‘can, Help "pote 
yee devatls"Sem Tem Service, 24 Wal St 
Norwaiie Conn 

PAINT Finurines 
ens Co. 4033 

mina bs 


ues. Circular. 
ren Ave, Minneapol 


“HUNDREDS™-—Home Monevmaking = 


Prater aad 

shot iene 

Pipictent santas 
RSA en 

Longmeadow. Mass. i baferesa 


OPPORTUNITY, SEEKERS? 


“acent Forint 
Offers. uae ‘Pein 187 Mi 
Sai Gur S cali 


‘MONUMENTS 


START your own business! Big Money— 

‘manufacturing novelties. plaque. atau 

‘Catalog Pree. Write, Bing Products, 
‘ase, 


og, 
S82BN ‘Broad St Boston’ 10, 


"SHIP Model Making” book Alled_ with i 
‘complete plans for making any type al- 
leon. clipper ship. ete, Nautical wossary 
103 ages. 133 Dletures, $1, Popular Belence 
Bept. §6-C. 353 4th Ave,, New York 10.0. 
‘MODEL, Raia 
iaunctions for 


300 MAIL business starting offers monthiy 

for $ mouths, 10c. Thomason, 851-8, East 

Jessamine. Fort Worth 3. Texa 

$200 MONTHLY With camera! Forty mon- 
‘ev-makers with camera. Complete guide 

Soe. Prank Dickson, 608 Elizabeth St.. An= 

Gerson. South Carol 

MONEY-Makine Opportunities in these big 
‘malls 10c. Dover Salesmart. 64 Monroe 

Dover, New Jerses. 


York 10, 8. 
BRASS Gears and Mogel Supplies. send Toe 
for extaiog. Pleree Model Works, Tinley 


ark, Ti 


FREE Literature upon request, describing 
many monevmaking plane, island Mall 
Service. Box 162-P. Jamaica 4. New York. 


BOAT Models. P. T.. Cabin Cruiser, Speed- 
Goat. Free Circus” All Star, 2603 Lin 
‘MODEL Ens pe, Raliroad Saye 
plies, 2508 Refunded “Simoasen, POUS 
Glenview, Chicago 13, 
POPULAR 
56 science 


MOTION PICTURES. 
SOUND EQUIPMENT 


FEATURE sound procrams—shipped any- 
Shere 4.98 commiete Hree Gatun. ‘Na 


\yooal Cinema Service, 1''Der St 
York. al 


ied filme. Complete 
Tatest ‘sublecta. Pree 
sgatslogue. (snmple Him 100), Garden Filta, 
Siw sos N.Y. 


TAKE fner movies, Professional inatrio- 
‘ion at home, Pree Catalog. Motion Pic= 
Et 3. Mich. 


Saaono, kisses uae and ak 
‘se. Art Silde Co.. S-1, 


MOVIE Camera Films, 100° 16mm $2.50, 
35, Double try $128, Free Developing: 
Relies Fins, 142 ‘NewLots, Brook 


sLETE 16mm, sound cartoons, 
condition, 9.98,” 100" used 

$30 Welbur sei, ade sound Aims, Big 
ge available: “Blackhawk Pilms, 

Bio. Davenport, Towa. 


BEAUTIFUL Kodachrome fm subjects. 
Smm, 16mm, Low prices, Big catalog. 25¢: 
letigth sample from “"Watkiki 


Hula.” $1.00. World in Color, Box 392, A. 


Elmifa, NY. 
‘MOVIE projectors bousht and cold. List 
ons: United, 2800-D Lawrence, Toledo, 


iomm MOTOR Driven projectors $16.00 
postpald, Sterling's, 679 Northampton, 

Easton, Pennsylvania 

UNUSUAL Movie! “Temptation.” Peatur- 
ing Beautiful Models. 50 ft—8 mm $3.00. 
400 ft—10 mm 85.00, Pine Art Productions, 

Box 2004, San Antonio 6. ‘Texas. 


‘tnd “sample, 
j, Philadelphia, 


Ne vourselt free. Se 
ie. 
pieterted Fits 


diace tao to Ho nel prods ai wah 
‘Your mm ‘or 1amm projector. Write. 
yeteait 10000 Bo, Glenroy Ave., Chicako, 


iam, Tom, Som Si Sambi 1. Lins 
ngree, Paramount 


‘Films, Monnouth, 


100° 16 Mim-83.35, 
ube 8 mim. $1 9. 


aba uum 95.00. Catonuen: 
rim Mesias, "Bn weit Sah. Rew 


(Processing Not included—100 Ft. 
engi ‘Boule 8, West 61.65: Wes 


ae Bint 
Weston 64, 82 


Sto 30. 
Girculars." Fromader ‘Genera, “Davenport 


4-16 mm FAMOUS Films, Projection Sam- 
‘ind catalog 8c. iG min Projector 
‘Bicnardeon Giseas service, Weems 


Sea World's Gigaiegl Paso Pigg Aik 


OF 
way Piims"da°S ‘Melrose ‘St Boston Ts, 
Masa. 


PROJECTOR MME A ©, Motor Driven. 
ing bens Wit Lap. 300 Pee 
Pi} Ping Puplo-Cra, Bor a, 
Seaice 1 
PIES ions gets Gm Woims 
TiS per 1001 Free detente ABC 
riser B*if1, Bouevard Station, NYC" 
MOTORCYCLES, 
BICYCLES, SUPPLIES 
TARGE siock indian paris, Expert 
indian Motoreyeie 


‘Gime for ist, ‘Cycle ‘Transport Com- 
Dany, 1241 &. Michigan Ave., Dept. ©, Chi- 
eago's. iinols. 


Harley Davidson “Agenes. 2481 Fondulacy 
Milwaukee. Wis. 


TOLENS. Pactory-bullt midget racer $40 
Complete: ‘boys : 


Ub. Parts 
Binns” Mallorder’ ons “Send ‘She for ig 
War-Bargain catalogue Number 12 Just out 
sting "the ‘above snd almost 400 ‘other 
mmotorisne bargains. (38e" by. first ‘class 
maf. Midget Motors Directory. Athens, 
oo Reet pie 
PARTS Accessories Pistons. Chain Motors 
“Fransmiantonis Generators Rebuilt Or ex 
spaneed" Aled Sates. Hox 114, Bi Paso, 


eorenatau E Parts new and used. ist 
oe. Balla. 811-8. 9ih, St. Louls I. 


FF your Bleyele Wo leciric of a 
CHANG! ye zie Gas 


‘Motoreyele. Write. , Mt. Me 
Magnolin. Beaumoni, Call, 
USE serap parts 
tworpassenger mideet 
Seooter-Cartthrer 


Finabout, powered i 

engine) Werking plans Yor both Vehicles 

$1,000 "Universal. 2671” Algona, 
edo 6. Ot 


‘Box’ 188d:C8.. Toledo. “Ohio 


MOTORSCOOTER $10. Motor #1. Tires 
$31 Bend 2c for bie new catalog Sumber 
212, Just printed. listing. scores of 


BUILD, Blectrie bieyele without 
Relay controtied. 
lara, 160" Saxon 


(owurd 3. Kansas 
METAL: disc. rubber tined wheels for (ors, 


Tavarelte Aves. 


Complete 
S350"x'6 


Gide cars." All sther Darts and aecessorten 
‘ig ‘eenine, engine 
"313-23 Carrol 


Write for parts ist 
bart 


for Brings 
Rineticnn Moteeegat Ch. 


mgqaetme sant pers 
bike’ of Scooter ron should have Unese 


Vw Auseiew 6” Calif 


‘ciswer. 
Angeles 
HUMBER Thnse Givct Moir Scaobook 
how ready, Entirely different from Edi 
ions One anid Two. 250 early automobiles, 
motoreyeles IMinstrated. ‘described. Pike 
Peak Racing History i 
Clvmer's story. $1.80, De 
$2.50." (ations. One 
same price), Clymer's "Steam Automobile 
‘Scrapbook $2.00. "AI! Postpaid. Clymer, 
Dept B83, 2125 W. Pico, Hoe Anselee 


INDIANAFOLIG “500” nace nisory Book 
320 large pages, 2000 Illustrations. Com: 
plete detatied information every event held 
Indianapolis Speedway since 100, Year by 
vear detatied results. 43.50, De Luxe edition 
red DuPont Fabrikold binding 48,00, Poa. 
ald. "See our’ ad under. "Automobiles, 
7, 2125 W. Pleo, Los 


Original, 
$1.00. PP. MB. “Guarantee, Alco, 108 
‘Sucka jrookiyn 12. N.Y. 

Tl baanag Vee ee 
Guaranteed retind.Putmor” Toneoont, 


om Popular Piano Course. $1.50, 
feign ou aa Py ave an Ole, 


UEED Pho Phonograph, — 10 or 10,000, 
rate Your Reauirements, Olin Miner, 
aah" MeDantet ‘St. Atluita, On. 


HAWAIIAN Guitar, nth ‘Chart 
F680 Chords in: 


Notes and Dinan by Sol Toop a 
sees eerie na ig 
; ee aR ee tt 
WANTED atone mae 
Seay ed 
PEAY Pg ana, Ml 

Ln a te 


00, 
tt 


D. WATCHEN, ERC 


ae 8 eS 
setts in iverware: diamonds, nec: 


chandise Teturned ysformation tee. Rove 
Smelting “Eo. ‘Chiease, 
96 __ OLD STAMPS WANTED. 


WHAT have you to oer? A collection? & 
‘accu “hing 
tly need them Spot cash 


WANT Uncancelled Uni 
What Ha 


CA, Snow & Co., 8.427, Snow Bi 
‘Washington 1. D.C. tered Paes 
a biteratare 


INVENTOR'S Guide" fee, = 
‘mechanical "a 


INVENTORS: Write for information on 


erbigutsand, Record of trenton” form, 
i Aitorneve, <3@0cn Cohimblan Blake, 


may 
1946 ST 


‘of your invention, We also send our new 
free “Patent Guide for the Inventor.” con- 
taining complete information about patent 
procedure and low to sell inventions: €iv- 
Ing iustrations of many success{ul in- 
Yentions: over 180 basic mechanical move- 
ments, We assure you prompt. confidential 
tervice, Delays may be dangerous. Write 
today for your free “Patent Guide" and 
“Record of Invention’* form. Clarence A, 
O'Brien & Harvey. Ja ered 
Patent Attorneys, O2B-E Adams Building, 


Wasningvon De 
INVENTORS Take promt 


Imation free. Reason 
gota. Buoy bare Pa 
Us oda. MeMorrow” Berman & Davidson, 

(ia Auntie Bide 


‘inmvedately to 
et otaelden Viton evan 
TEE! aertin iid. Washington. 1 
PATENTS—Trade, marks. loving De Mo 

Cathran, 10 MeLachion’ Bide... Wash- 
ington iB, C. Rexisiored Patent AWoEney, 


FREEDOM from Loueliness. Does sour life 
Tack something® Lonesome for someone 
‘with tke aspirations? Congenial opposite 
Sex ‘introductions by. letter. Nationwide 
‘Amazing. positive results. Christines, Box 
‘oliywood 77, Cait 
‘BEND S0e coin for list of approx. 150 
‘names (opposite sex) all within few vears 
spit ace (ive your axe) to J. &. BO. Box 
Go, Day-View Station. Dayton, 6, Obo. 
MEN & Women that are lonesome and 
‘compantonatip, wiite to Bor 1-6, 


0 ATENTS 


INVENTORS: ‘Test the commercial value 
fof Your patented or unpatented inven 
Mons, guickiy nd Inexpensively. Write for 
Hree'information. tustiiie gt Aigereat Ia= 
Yentors. Dept. 40-D, 1820 Eye 
Washinton 0, D.e. 


Parent Om 


iia 
2, ae ae 
ia aie 

agi sk as AG 
BS, Bids, Waihinion §. D.C, (Former 


CAPITALIZE ventions withgat 


ent 


To PATENTS FOR $Al 
OUTRIGHT or royalty boris, wardrobe 
Tuie tal fu anaes 


ink tzee wie, ave Aten 
Sauhnet Drives Lexington 10°89. 


PERSONAL. 


DRUNKENNESS Ts 4 disease which te 
‘sponds. to treatiNent, Medical skilt- pita 
human ‘sympathy prope auecentul ith 
wen. 8 years experience, 
P. 8. Nelson. The 

Recley Institutes Bue. th 


LONEDY People Ereivwherr are Andipe 
mai Happiness trowel) Introdietions. be 
a Parcs arnt toca hee 
how, you Nancy Jordan. 
Wea" ede Ben Prancisco, Cali 
WARE ow friends Uhiu old cl 
Pree ‘book with ‘ohotoe. oF 
Gorrespondence confidential” Exchange 
Gompuny. 3827-PS Malm. Kansas Cite. Mo. 
REJUVENATION! Abo Diabeies without 
Home treatments. Heatthotel, 


LONELY? Dependable resister for social 
Correspondence. Alls ‘Chase, ‘Box 172, 
Seattle 11, Washington 


LONESOME? Write and, te ue east 
mate vou want retest cl 
Biate Ouub B54-9 Bondy, Chicago 48, 


TRARN Ventiiogsiny 3e amp tings 
tow: Peoria timo! > mall 


LONELY Club, Senied particulars. Pree. 
Betatrin, 11) Roosevelt 


‘ATHLETE'S toot remedy Guaranteed $1.00 
bottle prepaid. De Wiliam Rens, Rm. 3, 
chavutine Bids. Lake Charles, 
pop +2 
58 science 


T9oR tema emo Ze 
Youn Renan SEEN LO, 


POEMS Wanied for Musical Seine. Goad 


sguteethusie Sisters et0a a Bese lat 


SEERgEVE bem oe omic ps 
‘own thelr 


ine ene Bh ‘pound 
id. Max and Mamie Lee, Box 
nh 


FORGET Constipation. Safe. sane. new 
Wray often ends constipation i. 


WIDOWS And Widowers Don't Despalr 
‘Send for our Free sealed particulars. 
ggpiteh Cian’ Sasb 8) Schaar, Chica 


LONESOME, Free Particulars, Love, Ro- 


LONELY? Plain sealed details free, Largest 
Club in West.” Yndvrsed bv ministers, 
‘club Eulte, Box 71, Los Angeles 83. 


MAKE Friends, Aca iy 

Made {hyouh, carrespondetce Innes. 

‘Confidential, Free particulars, Social, 
Boe TAS New Yor fi 


NERVOUS. self-conscious, fears? Be Gou- 

Fugeous, ‘Seli-Confident: Magnetic. Sen= 
ational pavehoioa course. Only $1.60. Dt 
‘Maleoim Smith, 1104 Union Ave. Montreai 
Canada. 


LONESOME! Descriptions and details free, 
‘Big lst. ACME. Box" 13-8," Aloha, 
‘oregon. 


LONELY. Have jomance, companionship 

venti both Boe 2935: Katsuan Cis 13,00, 
LONELY!—send for confidentini Reading 
List. Fertantebooks. "309" Third, Palle 

sades Park. NJ 

PIMPLES. Dinai 
ecereing uit 
soo" Me 


mar overnight, 1 tried 
"found this’ formu, 


jorean, Hox 243, Lowell, Mass 
Particwiary Pree, Pearl 


WHY, be Lonely. 
Nguuth, Box 2132, Kansas City 13, Mo, 
Your i 


FOUR Mundwriting Reveals! 
ss talents, Vals 


OW. 2st 


Tower, Box 444 = 
IP You Are Lonesome, Aid your affection- 


ate, smectite ot” weal wile, thd 
americt's Earaest”, Sentrulty " ieoet 
Sub. ‘Members “everswhere. a 00 


Baton Gni6: F0! Bot 3P Baton (ORS, 


ARE You Loupe: Join shin daree 

“sec, $3.00 for three-tear meme 

ip ahd are ie of members all ear 

aa a eo 
‘ace’ PO, ox Tos, ‘Radford 


LONELY Hiearts Chub ‘That's Diferentt 
ident 


‘plgniiied. Honest nervice, Particulars 
Beer Guilin lois Lene. Columb 
LONESOME? Por o Tyaliway of Happiness, 


ere fs ini a ae 
carolyn Petts. DeValls Bits, Atk, 


‘USE, “Therm-O-Rub" for Sor luscles,, 

RT ot Sa Ne 

Bee ree 

3960 Avondale, Chicazo 41 

THERE Seren To Wid ag Yu 
RES Stel Ds Nia ey 


sceeehar ake Srna Gitte 
Sian tad ane en Set 
eels Cl sdiiad bea 
Vattets Calif. iss 
NERVOUS? api ea 

Ses Ma olin Beha 
tronwood. je Eoeland, 


uehiean. 


sage. 


Photgn dex lon 
10h Beiwood. 20008 Gnd: Astonia NE. 


Bor Vinci age aiee Pane 
MNosks Producis. White Béar Lake, Atinn, 


Wehe ‘our auector, Hichard’ Smuthe 
125-5, Decatur, 1 


OIL coloring photographs can be a fasci- 

‘nating bobby or profitable sideline for 
those with artistic talent, Learn at home. 
Easy simplified method. Send for. free 
Booklet. "National Photo’ Coloring School, 
1315 Michigan. Dept. 1721, Chieago 8. Ti, 


2ota~ietth Street. Plushine 23... 
SEX life telly What every one should know. 
ree ccatalorue. Interstate. Publishers, 
\85<B So. Bist Ct. Cicero 80. HL 
LONELY Ladies and Gentlemen Join our 
‘lub and’ find. your Iaeat. Gonidentia. 
dignified and unexcelled service. Mewvers 
fyery ‘Where. ‘Sincere people. write. Mz. 
Henthcock. Box 1985, Dalian, ‘Texan. 
WANTED: Names of people who are slfer~ 
‘ng the “annoyance ef loose. sipping 
dropping Deniat Plates have food News 
feripa Wate today for. information. 
a yf. ©. N. Reese, Dentist. Box 
Se4-SV. Winnetka, iitmors, 
LONELY? Descriptions. photos Galore 
fen—Women 0e (Age?) Patt 
P.S.-966. Akron samba 


sntee—AN this for 25e; 
Roll developed. 8 bieuer DeLuxe prints, 
algo 8 exular prints, blus two beautiful | 
tnlargermente and’ lage Leathertone 
flame. ‘Lifetone Photo Co.. Des 


rzpowure 4c, 
for one Veiox print each and Pree en 
Jargement coupon, Heprints Je, minimus 
2c. Pred A. Eastman, Bode, lows, 


Trig Meret Techutfinish for ali camera 
Any 8 exbostire Foll developed and 
‘enlargements ons. fSc Soman fies See 


Regatives and 10 taxéie black: 
ws from vour Rodachrowes, ont $1.00, 


RS sa Refit, te 
tultsam, Sage Secu 

he 
ion. ‘Techni 
5 


iter 
fester Boe Write tor tame 

fie har and Coapiete informs 
SERS GaBE TER Wate 


nee, 
Lon" prices. Free Maller. deta 
et? American ‘studon. Dept. ual ae 


PHOTOGRAPHY for pleasure or promt. 
‘Learn at home. Practical basic training. 
Long established school. Write for booklet 
Ameriean School of Photographs, 1218 

Michigan. Dept, 1721 
CENTURY geuives work and series thal 
n't be beat. B exp. roll 28¢ with two 


cajohalenagtents, Free. Cent 
Basile ere ts = 
SHOGRET ffs pale i sO SRE 
enlargeinents® i 
ina 


poze fine grain Staxt!s 
ements: <deckied, embossed margin 
ate UEinnes. exposures sae: 18 x 
ad with 8200-and we 
wilt send five 36 exposure reloads. Pree 
aliers. 8 exposufe rolls in beautify 
dekied egntacy nian With erabossed wide 
fiargin, -a5c. Mailbag "Film Serrice, Box 
5440A. Cheaizo 60. 
AT Lasts We, Have Films: 316 & 61630 
20 & 620—"S3e ea, 127—27e ea. Roll 
developed, “ail your snapshots bandseolored 
‘pealttitul ae most actual colored photoe: 
se. Hand colored reprints de each. | 
GBPior 56, Midwest Photo, danesvite 


zg 


tae pan maid ea poe | | 
isize photostamps. 100 actual photoe $1.30, 
Arigabt,“iGo0'Céner Island. Brookiva 3, | 


stucher “wide—onty” 


PAST Delivers. Satisfaction Guaranteed. 
Eight exposure rolls with two prints of 
each exposure, 30c; or eight’ Jumbo size 
Prints, 39c. completely. Onished, Write for 
‘Speciai reprint prices. Pioneer Photo Print 
Service, Box 123, Wichita, Kansas, 


DOUBLE Weicht, Enlargements 8x10—15¢ 

‘St; 3 for $1.00. $x7-—30e ea: 3 for 75, 4x5 
ie ea:'3 for 50, (3 prints from came 
besative). "Send “newatives with cash. oF 


‘TRIAL 1 roll developed, printed 106, Dick's 
Photo, Louisville, Ky. 


IBtered Mall 2ethoue Services Duvllcating 
Service, 714 19 St., Merced. Calif. 


Ste; Bolargements on double weight. bor= 

trait Be ‘Sxt—200, “#e10—1 

rave Prom anv picture The. Pacific Photo 
25. Send roll or 
ree. Youre Photo 


settice: 400-6" Albeny 3.5 


Fase See caren 


50, REPRINTS, $1, No imit Studio, 
1408-8 Bond. Rockford, tiinola 


Exposure Roll Developed and 


‘each good negative 0c: OF | 
9 aout Post Curd size 8 Expo~ 
fares S8e12 Exposures 40, 18 Exposures 


EE pais ieee Oro, aera, 
mex Introductory Offer! 4 beauti- 


i 3 


iccombane Order 
‘Quines, Mass. 
re Rol) Developed 
Printed ‘Plus $7" Enis Free. 
gomplete 2c Nia Film ‘t9dor-Pnots. 
‘0. Box os. New York 1, 'N. ¥. 


TECHNIFINIGH, An 6 exporure roll de- 

“eloped and. ail pictures enlarged to 3¢ 
Be Write for new 
folder, sambie ‘print and mailing bax. “All 
Freee Fechniintsh. Dept.” 8," Rochester 


rain 


FILM 6 or 8 Ex: 


TERE Hebe erate 
cunireray Sem Shee 
food's x 4 only 90cni8 ‘xpontres Soe 
PRUE ey rd 

fede see cules. ome 
Eoeaes bee sees 
poi Le iol} 
Sees SS ie nas ae 
aT es 
‘TepuiriNtan Prien. ot pnt Bie 


Sty x42 enlargements with excluate 
Bilge bordert onl toc, 8 x'F $206.8 10 


FROM, Nerative $1.00, Barbe 
Photo, Box 295, Newark, 


oma. 


ite 8 Sich. Hares 


ime. Pa 


106 PLASTICS 


‘MOLD model aeroplanes, Propeliers, golf 

tees, fishing lures, to¥s, costume Jewelry 
and novelties on a hand operated two ounce 
capacity injection molding machine you ean 
Dulld yoursels. Need only nine inch lathe 
and bench driit press to make, Plans 62.00, 
Post Office Box $03, ‘Toledo 1, Ohio. 


les Catalox containing many Profitable, 
escinating deus! Special its and Bulk 
Assortments, Full line of Plastics, 

etal about our Pree Ofer! Past Reiane 
Service! Write ‘Today. to. Belloo’ Plastics, 
He OL SL Ae W. erin are. ak 


fas Assortment “1 Ib,. includes cement, 
rawings and instructions $1.25 Add 10% 


| for postage, Complete Ontalog I0e, Douglas 


Mome Craftsman, Box. 34M, 
Conn. 
LEARN at home “Working with Plastics, 
Full information on sheets, blocks. rods, 
tubes, Trade names, sizes, colors for fabs 
Hieations, Designing, toollag, bending, c= 
menting,” polishing. Also for homework 
shop. “Only $1.25" postpaid. Money back 
fuarantee. Modern “Techaleal Hook Co.. 
Bopt. Mas, 35 W. 42nd t.. New York 18, 


‘Stamtord, 


PLASTIC. Plexiglas shoots new: 144 eau 
inches followings chicka: 
‘$1.60; yr $1.65: 3/16" $2.00: 


i a 
Sat: Me eRe ea a sles 
Giscount over 8 square feet, 10%. discount 
over 10 sauiare feet, Send prepaid. Send 
money order. Plastic Supply Go.. 2618 St, 
Louis’ ave.; St. Louis 6. AM 

\STIOS. Make your own at home, Por 
‘mula and moulding instructions $1.00, 
Box #4, Station K, Toronto, Canad 


PLASTIC, Cement. Dye, Sanding, Bi 


Instructions, Complete Kit 
‘No Checks.” Rlekys, 601'8. Vermont, 


MONEY in plastics! Lucite plastic hobby 

‘Two pounds huctte material, coloring 
i Instructions, Send’ $2.50 10 
Plastic Speciaity Co. (Dept, 8) 192 Lexinge 
tom Ave, New Yark 


published manual on Pt 
tien. Edited by experienced plastics techni- 
clans. Easy to follow proceedures, Latest 
fechniques, All Plastic tateriais, Compre~ 
ensive. ‘Special offer includes Pree coy 
fof brand new Plasties Catalogue, Covers all 
{ypes of rigid. semi-rigid flexibie and tame 
inating materinis. Giver sizes, apecien= 
tons. prices. Lists polishing and. buffing 
‘compounds. cements, dyes, hardware, tools, 


may 


1946 59 


Pourrny 
AND SUPPLIES 
RAISE turkeys the new way, write for free 
Tnformaticn explaining how to make up 
to’ $3000 00 in your own backyard, address 
National Turkey institute, Dept. 57, Co- 
lumbus, Kanses 
PRINT! 
‘MULTIGKAPHING, ETC. 
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mus UP 
This Summer 


Leads Assault on 
lonosphere to Increase Our 
Knowledge of Weather and Radios 


By JAMES L. H. PECK 
and KENYON KILBON 


™ AC CORPORAL" is a slender rocket 

with an important research mission 
in the ionosphere. She already has streaked 
to altitudes of nearly 50 miles above her 
base at the White Sands Proving Ground, 
Las Cruces, N. M., to send back information 
from the lower fringe of the ionized layers 
surrounding the earth. 

‘This summer, the Corporal and her sisters, 
the Wac Sergeant and Wac Private, are 
scheduled to zoom into the atmospheric des- 
ert lying from 35 to 500 miles above us on 
voyages that may be as historic as those of 
Christopher Columbus's three tiny ships in 
1492. They will seek data needed to improve 
radio techniques, forecast the weather, and 
solve riddles as ancient as human thought. 

‘The Corporal is a half-ton cylinder built 
of steel, aluminum and magnesium. From 
the tip of her needle-sharp nose, shaped to 
penetrate the shock waves that build up at 
supersonic speeds, she stretches 16 feet 2 
inches past three stabilizing fins to the end 
of her rocket tube. Into her slim barrel, only 
12 inches in diameter, are packed radar and 
secret devices designed to gather and trans- 
mit data to the base station during flight. 
These robots will be her only passengers 
when her masters step back from the steel 
framework that holds her upright on a con- 
crete base in the desert and watch a flam- 
ing jet carry her into the unknown. 

Scientists will send a great barrage of 
rockets into the upper layers of the atmos- 
phere within the next few months. In addi- 
tion to the Wacs, they have other highly 
secret projectiles, and plans call for the use 
of 25 reconstructed German V-2s. One U.S. 
rocket is reported to be able to reach the 


80-mile level. The Wac Corporal already 
has climbed to 230,000 feet—43%5 miles— 
and the V-2 is said to have reached heights 
of 60 to 75 miles over horizontal ranges of 
200 or more miles during its wartime mis- 
sions. With its energy directed toward at- 
taining absolute altitude, V-2 may go higher. 

Improved combustion chambers and fuel 
systems have been devised to fit the rockets 
for their long-range research flights. Al- 
though the details of those actually in use 
remain secret, patents recently granted to 
the late rocket-pioneer, Dr. Robert H. God- 
dard, of Clark University and Roswell, N. M., 
bring sparkles to experts’ eyes. ‘The patents 
cover a fuel system using gasoline and liquid 
oxygen, and a combustion chamber that 
spins like a top as the fuel burns. The fuel 
system has a small tank of liquid nitrogen 
enclosed in the oxygen container. The nitro- 
gen is piped through a coil around the 
combustion chamber as a coolant, returning 
it to a gaseous condition. The gas is then 
piped to the gasoline tank, where it is used 
to maintain pressure equilibrium as the 
gasoline is withdrawn. The spinning com- 
bustion chamber, mounted in ball bearings, 
provides more rapid and efficient combustion. 

Ingenious instruments and methods have 
been contrived, too, to speed data back to 
earth from the rockets. Radar can track the 
projectiles at their supersonic speeds, and 
sections of a rocket can be detached by radio 
control to parachute recording instruments 
down, These will include ozone analyzers 
and versatile ionization meters which gather 
facts about cosmic and ultraviolet radiation. 
Special glass-lined chambers which open and 
reseal automatically have been built to bring 
back samples of the upper atmosphere. 
Some of the rockets also may carry compact, 
wide-angle infra-red cameras to photograph 
the earth from extreme altitudes. 

‘A few of the rockets may be destroyed by 
shattering collisions with meteors in the 
rarefied upper air. From 75,000,000 to 
10,000,000,000 meteors are believed to enter 
the earth's atmosphere daily, at speeds as 
great as 180,000 miles an hour. Most of 
them are eliminated by friction in the at- 
mosphere before they strike the earth, but a 
rocket penetrating to great heights runs the 
risk of encountering one still massive enough 
to be destructive. 

The evidence brought back by the rocket- 
borne instruments may affect many of our 
theories and deductions about the earth’s 
atmosphere. Scientists now picture a series 
of adjoining layers surrounding the globe. 
‘They have designated the known layers by 
the letters C through F, beginning at the 
earth's surface, allowance having been made 
for the possible designation of additional 
levels below C or above F. 


The outer layers, D, E and F, show the 
effects of constant exposure to the bombard- 
ment of ultraviolet radiations and charged 
particles from the sun, the stars and even 
meteors. If it were not for the atmosphere, 
the intense radiation would extinguish life 
on earth, but the coating of air filters and 
absorbs them to the point of safety. In the 
process, however, the outer atmosphere 
takes on the peculiar characteristics that 
identify the ionosphere. 

When the ultraviolet light from the sun 
encounters the gaseous atoms of the outer 
air, ionization takes place on a grand scale. 
The result is not an explosion such as men 
have obtained from atomic fission, but a 
steady process of electron detachment and 
recombination among the atoms of the 
rarefied atmosphere. Under the bombard- 
ment, electrons are torn from their atoms, 
leaving the outer air filled with free electrons 
and unstable atoms, or ions, which attract 
one another and tend to rejoin because of 
their opposite charges. Where the atmos- 
phere is rare, distances between atoms are 
relatively great, and recombination does not 
take place as rapidly as in the denser air of 
lower altitudes. 

This vast ionized region was studied in- 
dependently in 1902 by an American and a 
Briton, who found that it reflected radio 
waves transmitted from the earth. They dis- 
covered that the waves, encountering the 
electrified fields far above the earth, were 
refracted or bent around to return to earth 


Though the "Wac Corporal” was roaring 
straight up when this picture was take 
by on Army newsreel cameraman at the 
New Mexico tests, its exhaust trail looks 
erratic. That is because it was blown 
by varying winds ot different altitudes. 


again, perhaps at great distances from the 
point of origin.’ In honor of the two scien- 
tists, the ionized region was named the 
Kennelly-Heaviside Layer. 

Later research disclosed that ionization in 
the upper air did not occur uniformly, but 
in strata, with the upper layers more in- 
tensely ionized than those nearer the earth. 
Radarlike “ionosphere recorders,” capable 
of sending high-frequency radio waves 
through the electrified regions, revealed the 
approximate depth of each of the layers, 
and the present conception of the ionosphere 
resulted. The high-altitude sounding rockets 
will bring back more accurate information. 

If not already built, a super-rocket capable 
of reaching the topmost layer is likely to be 
developed soon, Such a rocket, fired from 
a vertical launching rack, will streak up to 
the C layer, from 20 to 35 miles above us. 
‘There it may encounter a small amount of 
ionization, but it will not be in the true 
ionosphere until it enters the D region, about 
35 miles up. Flashing through D, which 
reaches on to 50 miles, the super-rocket will 
record ionization strong enough to reflect 
long-wave radio transmissions of low fre- 
quency between 20 and 500 kilocycles dur- 
ing the daylight hours when solar radiation 
is present. During the hours of darkness, 
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the D layer almost entirely disappears. 
Above the D layer, the rocket will pene- 
trate the E region, the original Kennelly- 
Heaviside Layer, which extends on upward 
to about 90 miles. Here instruments in the 
rocket will record ionization that still is 
relatively weak, although stronger than that 
in the D layer. During daylight, medium- 
wave broadcasts between 500 and 1,500 
kilocycles—the commercial band on your 
home radio—are absorbed by the E layer. 
At night, with the interruption of solar 
radiation, ionization in this region, too, 
virtually disappears, permitting long-di 
tance night-time transmission of “broadcast” 
waves by F layer reflection. During the 
summer months, the rocket also may en- 
counter a ghost region called the “sporadic 
E," which appears unpredictably and fre- 
quently at altitudes as low as 60 miles. 
Above the 90-to-100 mile level, the super- 
rocket will bore into the F region, which 
scientists believe to be the outermost ionized 
layer. During daylight, F consists of two 
layers, and the rocket will enounter first 
the F,, or Appleton, layer, whose lower limit 
averages about 100 miles of altitude. Be- 
yond it, starting at 160 to 220 miles, depend- 
ing upon the season, the rocket will pene- 
trate F., extending outward to perhaps 500 


AUTO-PILOT 
FOR CONTROL, 
INSTRUMENT 
ACTIVATION, 

CHUTE EJECTION, ETC. 


~ STABILIZING FINS 


c YY AND. ULTRAVIOLET METERS 
Al FACHED TO ‘CHUTES THAT 
ie C. OF {ONOSPHERE. 


| ‘CHUTES ARE EJECTED 2 F 


SOLENOID JETTISONING DEVICE 
FOR PARACHUTES 


SPUN-GLASS PARACHUTES FOR METERS 


—<e 


A 


NOSE ‘CHUTE — 


— SECONDARY NOSE 
ONIZATION METER UNDER 
WINDOW THAT DOES NOT 
FILTER ULTRAVIOLET RAYS 


DOOR RIPS OFF TO LET ‘CHUTES 


miles, At night, the two layers merge into a 
single belt whose lower surface is about 170 
miles up. At this altitude, the atmosphere 
is so rare that recombination of ions and 
free electrons takes place slowly, leaving 
sufficient ionization during darkness to re- 
flect the short-wave transmissions of more 
than 1,500 kilocycles that pass through the 
lower ionized layers. 

Beyond the F region, where the tempera- 
ture may rise to 1,000° C., the rocket will 
find incredible cold and silence. The tem- 
perature in that stellar space, scientists 
believe, is always -459° F., the “absolute 
zero" at which all molecular motion ceases 
and through which only things that need 
no conducting medium may pass. 

Already the outermost limits of the iono- 
sphere have been left behind by high-fre- 
quency radio waves, including those of the 
ionosphere recorder and the famous “moon 
radar.” One of the most significant features 
of radar contact with the moon, incidentally, 
was its demonstration that the ionosphere 
can be penetrated from the outside by radio 
waves. This has stimulated research re- 
garding proposals to “bounce” signals off 
the moon from one city to another on earth. 

‘The sounding rockets, with their unprece- 
dented vertical range, should reveal much 


about the nature of the ionosphere as a 
shield protecting the earth from the intense 
bombardment from outer space. The filter 
ing action of the ionized layers on external 
radiation is believed to be similar to that 
affecting radio waves from the earth. Cer- 
tain of the cosmic radiations are absorbed 
or reflected by the F and E layers, while 
others are able to penetrate only in quanti- 
ties harmless or beneficial to life. Cosmic 
rays, which may have some influence on 
life by disturbing hereditary factors in 
organisms, arrive from unknown distances 
with force enough to penetrate the iono- 
sphere, but even they are filtered to the 
point of safety. 

Periodically, the ionosphere is disturbed 
by tremendous magnetic storms. During 
these cycles, scientists have discovered, 
there is actual contact between the earth 
and the sun, which sprays forth great 
streams of charged particles that reach the 
earth's outer atmosphere in about 30 hours. 
The electron stream is believed to gain its 
terrific velocity from a powerful magnetic 
field around the gaseous whirlpools some- 
times visible as sunspots. The additional 
ionization caused by these particles in the 
ionosphere is believed to be the reason for 
the spectacular aurora borealis and its 
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This cross-section drawing shows the loyer-cake pattern of 
the atmospheric regions girdling the earth. Using these layers 


in which low-to-high- 
banked" to points beyond 
—often halfway oround the globe. 


horizon (; 
'Wae Corporal 


other super-rockets will explore the make-up of these regions. 


southern companion, the aurora australis. 
‘The sensitive ionization meters in sounding 
rockets sent aloft during such magnetic 
storms may record the exact degree of added 
electronic activity and disclose for the first 
time the mysterious nature of the aurora. 
Analysis of the auroral colors already 
made from the ground indicates electrical 
discharges in oxygen and nitrogen particles 
as the cause of the fireworks, which reach 
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down into the D layer and rise as high as 
250 miles. The aurora borealis, incidentally, 
has shown an unusual shade of green which 
was once thought to represent a new ele- 
ment. However, this has been positively 
identified as a radiation from atomic oxygen, 
this particular color occurring only in the 
relatively undisturbed conditions character- 
istic of the outermost portions of the earth's 
atmosphere. 


Another important mission of the sound- 
ing rockets will be to measure temperatures 
at various levels. Estimates of atmospheric 
structure already have been made under 
laboratory conditions, but the scientists are 
anxious to check their results against precise 
measurements by instruments borne into the 
upper air. 

Whether the rockets will provide the 
answers to all of the mysteries remains to 
be seen, but science is placing great faith in 
them. Work continues at the Jet Propulsion 
Laboratory at California Institute of Tech- 
nology, where civilian specialists and Army 
ordnance ‘experts developed the Wac Corpo- 
ral and her secret sisters as a part of the 
“Ordcit” (Ordnance-California Institute of 
Technology) program under the general 
direction of Dr. Theodore von Karmen, aided 
by Col. B.S. Mesick. The aviation industry 
is involved in 
the picture, too, 
for the Corpo- 
ral was con- 
structed at the 
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Douglas Aircraft Company plant in Santa 
Monica, California. 

The assault on the ionosphere does not 
depend on the rockets alone. Intensive re- 
search into ionospheric phenomena is under 
wi in earth-bound laboratories, including 
the Interservice Radio Propagation Labora- 
tory at the National Bureau of Standards 
in Washington, Harvard University’s Cruft 
Laboratory, the Cosmic Ray and Radiation 
Laboratory of Massachusetts Institute of 
‘Technology, the laboratories of the Depart- 
ment of Research in Terrestrial Magnetism 
at the Carnegie Institution of Washington, 
and in laboratories in England, Canada and 
Australia, The Army already is operating 
a world network of observation posts 
established during the war to study iono- 
spheric conditions for the benefit of long- 
range radio communication. Science has 

just started go- 


ing “out of this 
world” to probe 
the make-up of 
the heave 
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Judging of the many entries in the Servicemen's 
Hendicraft Contest, which closed at 6 p. m., 
April 30, will take plece on June 6 and 7 in 
New York City. All winners will be notified 
immediately after the completion of judging. 
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>> ElectronicApparatus 
Saves Time and Test 
Tubes for Industry. 


MAGINE a chemical laboratory of the 

future: Gone are the “trains” of glassware, 
the test tubes, the liquids bubbling through 
test flasks. Instead, practically automatic 
electronic instruments pick up and record 
readings for the chief chemist. The walls 
are lined with automatic recorders from 
which he tears off teleprinted reports and 
telephones orders to a chemical mixing room 
Frequently his timely intervention saves a 
batch of alloy that otherwise would land 
in the scrap heap. 

This does not mean that straight chemical 
tests are out of date; they will continue to 
be used for many purposes. But eagle-eyed 
physicists have been striving to outdo them. 
On X-ray diffraction they have pinned their 
greatest hopes. X-ray diffraction concen- 
trates a “pencil” of X rays on the specimen. 
Rays bounce off in all directions. Formerly 
the record, a pattern of arcs, was inscribed 
on a band of film coiled within the outer wall 
of a drum-shaped camera. From this film 
record the expert could identify the various 
chemicals in the specimen and roughly 
estimate the amounts. Now the record ap- 
pears on a moving-paper chart. 

Probably the first major advance in years 
in X-ray diffraction has been the substitu- 
tion of a Geiger counter for the camera. 
This device, more familiarly known as a 
means of registering cosmic rays, in its new 
function is known as the Geiger-Counter 
X-ray Spectrometer. It quickly analyzes 
boiler scale, paint pigments, precious and 
semiprecious gem stones, foreign deposits 
on valves and bearings, soils for agricultural 
use, cheese, asbestos, cellulose, cement, dry 
cells, rayon and rubber. 

Equally interesting to an industrial chem- 
ist, analysis chartg need not be sent to an 
academic laboratory for interpretation. Ac- 
curate to within one percent, they are often 
ready within 10 minutes. The X-ray Spec- 
trometer also has been throwing new light 
upon how catalysts, the go-between agents 
of chemicals hard to join, may be “poisoned” 
and rejuvenated. 

At present there is only one Geiger- 
Counter X-ray Spectrometer, at the New 
York City showroom of the North American 
Philips Co., Inc. Its sponsors hope soon to 
see hundreds in use.—ALDEN P, ARMAGNAC. 
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Industrial engineers can quick- 
ly read the ups and downs of 
their products on the moving 
chart on which the Geiger- 
Counter X-ray Spectrometer 
records its chemical analyses. 


In the vertical mount in the 
microscope slide, a crystalline specimen will 
inserted for analysis. The dow at left emits 
X rays, which then ore bounced by the specimen 
into the window of the Geiger counter ot 


The Geiger counter, essenticl to ctomic medical 
reseorch (pp. 91- becomes on industrial tool 
for the first time inthe new chemical onalyzer. 
It picks up X roys reflected from sp: yen, trans 
lotes its electrical impulses onto moving  chort. 
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IFTY thousand $6,500 houses, looking 

like 36-foot dishpans bottom up, are 
scheduled for production next year in a 
Wichita aircraft factory. Engineered like 
an airplane, each will include a living-dining 
room, two bedrooms each with bath, and 
kitchen—complete with heating, plumbing, 
lighting, air conditioning and decoration. 
Beech Aircraft is to turn them out. 

Engineer R. Buckminster Fuller has been 
rooting for such houses for 18 years. He 
designed them unlike any other dwellings, 
using the principles of suspension-bridge, 
not building, construction. Eight men can 
put up a Fuller house in two days—or take 
it down and re-erect as many times as you 
like, It will stand a 180-mile gale and five 
times its expected work load. Built of mate- 
rials highly resistant to decay, weather and 
insects, it needs no paint and can be washed 
with a hose. 

No whim, the hemispheric shape is the 
result of Fuller's efforts to evolve a durable 
shelter, requiring a minimum of upkeep, 
which would be pleasant, cheap—and much 
more efficient. 

Cheapness meant mass production, meant 
light weight to permit continental distribu- 
tion. The round shape, new materials, new 
design—all save weight. Only 13 percent 
longer than the walls of a conventional 25- 
foot square house, the 113-foot perimeter of 
the Fuller House encloses 54 percent more 
space. The shell is aluminum; skeleton, al- 
loy steel; windows, plexiglas; floor, ply- 
wood locked with aluminum. Lucite, syn- 
thetic rubber, magnesium, nylon, fiberglas; 
all improve performance—and save pounds. 
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The walls and roof are hung from a cen- 
tral mast, like a tent, Three rings carry 
the load, the innermost suspended from the 
mast by a series of crisscrossed tension 
rods like the wire spokes of a bicycle wheel. 
‘The same device holds the outer rings, sup- 
ports the floor, and anchors the bottom 
firmly to the ground. Aluminum skin covers 
the skeleton. Because the skeleton is 
stretched, the members can be made small- 
er; modern steel alloys have greater tensile 
than compression strength. 

The shape saves heat. The average U.S. 
wind is 10 m.p.h. and every house has a 
low-pressure area to leeward which sucks 
out warm air through walls and windows. 
The Fuller's rounded skin minimizes drag; 
the revolving vane focuses the low-pressure 
area upward and away from the house. 
Gas, oil or electricity power the heating 
unit, located on the central mast. Cold air 
is pulled in beneath the floor, rises through 
the mast, is heated and expelled into the 
rooms, cools and sinks, then is sucked back 
to the center mast. Here the low-pressure 
area takes over, sucking the used air out 
through the roof vane. 

‘The aluminum sheets of the outer roof 
are laid with open expansion joints, per- 
mitting rain to run through onto the hol- 
low ribs below, then down inside the roof to 
a gutter within the eaves. 

‘The whole house weighs just 6,000 pounds, 
compared to 90,000 pounds for a frame 
house of the same size without foundation. 
With 1,000 pounds of equipment the Fuller 
house can be shipped in a 16-foot steel cyl- 
inder, 41% feet in diameter. 


Plexiglas windows encircle the house, 
ht ond shatterproof. The 
crisscrossed tension rods hold up the 
floor, extend to ground anchoring, 


House has oirplane-type doors. Air is circulated in fountain- 
A 75%, saving in winter heat bill like movement. Complete are 
is forecast. In summer, aluminum change tokes six minutes, 

outer shell reflects sun's heat. eliminating dust and germs. 


hd Plane Makers to Roll 
] ll Out Buckminster Fuller's 
Round House in ‘47 


One of the two bedrooms, compar- Power, plumbing, venti- Living room hos same amount of space 
able in size too room 14x 15 ft. lation ducts are grouped 2s. room 2! x 16 ft. Wall below wi 

Wall panels are plywood and alumi- oround central mast,oth- has plastic-fabric covering. A pull 
num. Folding door is space saver. er equipment in walls. lowers it, exposing plastic scra 


SHELVES 


Bathroom of aluminum and Closet doors revolve, swinging out semi- House has three uni 
plastics has no cracks or cor- circular clothes ond shoe racks. There tically operat 

ners to catch dirt. Woshbowl also ore compartments for handbags, shelves, each with 27 cu. ft. 
will serve for baby's both. suitcases, plexiglor-enclosed hat racks. of space, equal to two bureaus, 
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How Your Car 


4 TUPHS COrneRS 


/F YOUR car had to travel only in a straight 

line, it could be almost as simple as an 
oldtime wagon. A basket full of gears, 
shafts, pinions, levers, and other parts, front 
and back, could be discarded. A steering gear 
and a few rods could come off the front. But 
the rear has some complicated machinery 
for going around corners. On a turn, one 
rear wheel needs more speed. It has farther 
to travel—tike the man on the outside file 
of a marching column of men. The other 
wheel needs less speed; it has to slow down 
on a turn—like the man on the inside of a 
marching column, 
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So a unit called the differential stands 
between the two halves of the rear axle and 
takes charge of the engine speed. When 
your car is traveling on a straight road, the 
differential divides the engine speed into 
two equal parts—one to each rear wheel. 
When your car turns a corner, the differen- 
tial divides the engine speed into two un- + 
equal parts. The differential takes some 
speed away from the wheel on the inside of 
the turn, and gives it to the wheel on the 
outside. Follow the drawings on the n-~t 
page and see how the differential works— 
and how your car turns corners. 


DIFFERENTIAL CASE 


This is how your differential would 
look if the axle housing wore cut 
away te show the complicated gears. 
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3 Here the two racks have been turned inte round 4 Slow down one round gear, the same woy the 
gears, B ond C, more like the actual differential.“ hond held back on rack B in 2, Now when the pin- 
Pinion Is still mounted between the geors, end acts ion is pushed “Moris to rotate. The pinion is 
the same wey. As the hand pushes on pinion A, it pulling the free € around, but the rotation 


won't revolve but pulls both gears down and around. gives that gear @ boost, end slows down gear B. 
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5 Compare this combination of gears with drawing @ When moking © right-hand turn, the tire on the 
to the left. Instead ofc hand, engine power is right wheel pivots ond slows down. This slows the 
pushing pinion A down. When your car is going round gear B and offects the pinion. It starts to 
straight ahead, the differential pinions are pulling rotate. The rotation gives the gear C © boost and 
both gears B and C around, driving the reer wheels. retards geor 8. That's how the rear turns corners. 


Under construction for three 
years, the XB-35 was designed 
so that all external surfaces 
contribute to lifting it. 


OUTSTRIPS B-29 


By LEON SHLOSS and 
ANDREW R. BOONE 


FFORTS to make tailless aircraft prac- 

tical began the year before Orville 
Wright was born. At least 40 pioneers, of 
nearly as many nationalities, have contrib- 
uted to the science. Now an American, John 
K. Northrop, has done it with the Army's 
XB-35 bomber. 

‘This plane, weighing 89,000 pounds empty, 
under overload conditions will lift 60 tons 
of bombs, gas, crew and cargo. The 209,000- 
pound gross weight is 78,000 pounds more 
than that of the Boeing B-29 Superfortress. 
‘The boomerang-shaped wing is 4,000 squai 
feet in area, more than double the B-29 
hence the great lifting power. Most parasite 
drag went out with the fuselage, and 
higher speed came in. The speed figure is 
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100-Ton flying wing 


undisclosed, but it is known that the plane 
is expected to outfly the fastest conventional 
fighters, which approach 500 m.p.h, Four 
Pratt & Whitney 3,000-hp. engines turn 
Hamilton Standard coaxial pusher propel- 
lers. Fifteen Flying Wings have been or- 
dered, with jet power in prospect for future 
models. The plane will be shown about the 
time this story appears. First flight de- 
pends on progress of pilots who are pre- 
paring to fly the radical giant. Complicat- 
ing the problem was the death of the out- 
standing Flying Wing test pilot, and the 
short, 5,700-foot runway from which the 
first take-off must be made. 

Built by the Northrop Aircraft Co. at 


Artist's conception (above) 
shows XB-35 in flight over 
Los Angeles. To the right 
you tee open section of 
wing that may hold corgo. 


Wing slots on the N9M, 60- 
foot scale-model_forerun- 
ner of the XB-35, were 
added to increase stability 
ct low flying speeds. Con- 
trol is ochieved by slots, 
wing rudder and tabs, plus 
Northrop “elevons,”” which 
function os combined cil- 
erons ond elevators. 


This pseudo Flying Wing of 1929, with 
30-ft., 6-in. wing span, contributed a 
lot of dato to the plans of the XB-35. 


Inglewood, Calif., of a war-developed alum- 
inum alloy—15-S—the XB-35 has a theoret- 
ical range of 10,000 miles—from New Or- 
leans to Singapore. Everything is carried 
within the wings including the engines, ex- 
cepting gun turrets and a pilot-canopy bub- 
ble. All external surfaces contribute to lift. 
“Blevons" installed in the trailing wing 
edges combine the functions of elevators and 
ailerons. Landing flaps, trim flaps and rud- 
ders are also in the trailing edges. To move 
the controls the pilot uses @ so-called “feel” 
system coupled to a full hydraulic boost 
system. The “feel” applies varying pneu- 
matic forces to the control system at differ- 
ent speeds to hold control movements with- 
in safety limits. 

Further control is achieved by automat- 
ically operated long wing slots paralleling 
the leading wing edge. These slots assure 
continued smooth laminar airflow at near- 
stalling speeds. 

Militarily, the XB-35 enjoys the unprece- 
dented advantage of comprehensive fire 
power aft, thus removing the airplane's 
greatest combat vulnerability—the hard-to- 
defend tail. It also presents a smaller tar- 
get—and can carry the atom bomb, a chore 
performed heretofore only by the B-29. 

‘Other advantages listed by Northrop will 
apply to cargo as well as fighting editions: 
Low drag, high lift allowing transport of 
any weight faster, farther and cheaper; 
simple construction; more even distribu- 
tion of weight; spanwise compartments that 
accommodate rectangular packing cases 
more neatly and can be loaded or unloaded 
more quickly and easily than tubular holds. 

Several foreign designers have built tail- 
less airplanes that flew well, but they en- 
countered engineering obstacles, which 
Northrop presumably has whipped. There 
is a transition phase in take-off and landing 
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The N9M wos the lost of four 60-foot 
scale models used to predetermine 
the flight characteristics of the XB-35. 


during which a tailless plane may be hard 
to control. The biggest engineering hurdle, 
however, has been the tendency of tailless 
planes to flat-spin, followed by inability to 
nose down in order to recover. Until the 
wing was made thick enough to enclose en- 
gines, crew, payload—everything, in fact— 
there was little aerodynamic justification 
for such a plane. And a wing that thick 
meant a plane far larger than could be eco- 
nomically justified. Military need in World 
War II for mammoth planes, and the cur- 
rent postwar demand for volume and global 
air transport, brought about a wing large 
enough to increase chord (depth of wing) 
to the point where the nose will go down. 

Another shortcoming was the inability of 
tailless planes to glide to safety in case of 
engine failure. This was ironed out along 
with the original problem when, in the '30s, 
aircraft engines became so dependable that 
failures became virtually unknown. 

A great obstacle to Flying Wing develop- 
ment has been the timidity of industry to 
delve into types untraditional and therefore 
hard to sell. It has usually been the uncon- 
servative boss of the small shop who has 
waded into the lists of radical design. That 
describes 50-year-old Jack Northrop, who 
has been designing radical airplanes for 30 
years. His first model of the Flying Wing, 
with a wing span of 30 feet, six inches, had 
twin booms and a tail, and so was not a 
true Flying Wing. The first true Wing was 
flown in 1940, utilizing drooped wing-tip 
controllers, which Northrop proved success- 
ful by experimentation with paper models. 
This plane was built of wood, easily adapt- 
able to changes in design. General H. H. 
Arnold, later head of the Army Air Forces, 
saw this plane fly and ordered developmental 
work begun on a huge Flying Wing bomber 
from which grew the XB-35. 


Brod Gowans uses slide ond 
valve simultaneously on 
his new “valide’’ trombone. 
Close-up of valve assembly 
(below) shows thumb hold: 

19 key that locks first volve 


RAD Gowans cites the musical passage 
above as one that can be played only on 
one trombone—the Valide, combination valve 
and slide instrument that he invented and 
built. Known to millions as an outstanding 
“not” musician, Gowans is not widely re- 
nowned for the fine machinist he also is. 
Since 1922, Gowans has played the slide 
trombone, clarinet, cornet, saxophone, 
drums, piano, ballad horn and valve trom- 
bone with 27 groups, including The Original 
Dixieland Jazz Band. He is now playing 
the Valide in Eddie Condon's band. On the 
Valide 28 notes can be played in one position 
without changing the embouchure (position 
of the mouth against the mouthpiece) as 
against seven on any other trombone; it 
can be used as a slide trombone in seven 
keys by locking down the valves in different 
combinations, as a valve trombone in four 
keys by locking the slide in one of its four 
positions, as a valide by using both methods 
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This Young Man‘s Horn 
Does Two Horns’ Work 


at once or one in conjunction with the other. 
‘The thumb of the left hand operates the 
valve lock to add the fifth, sixth and seventh 
positions to the four-position slide. The mid- 
die finger of the left hand holds the slide 
and tunes the valves when the right hand 
is being used on the valves. The right hand 
operates both valves and slide. Where fast 
changes are involved the thumb and little 
finger control the slide while the second, 
third and fourth fingers work the valves. 

Other advantages: Valve assembly is 
moved up close to mouthpiece, relieving 
player's arms of much weight; short slide 
avoids danger of smashing slide into some 
obstacle; many arpeggios impossible of ex- 
ecution on slide trombone can be played; 
chromatic passages can be played faster; 
glissando is easier of execution; embouchure 
is not disturbed when slide is fully extended. 

Gowans will not market the instrument, 
at least not until he finishes a new contract 
recording for Victor with his own band. 

This Young Man (Really) With A Horn 
also recently perfected a realistic parlor 
baseball game after 25 years’ work. Right 
now he is installing a 91-cubic-inch, 8-cylin- 
der racing engine in a British Standard 
Swallow. After he finishes playing with 
Condon at 4 a.m., that is. 
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BABY V-1 Flies for Fun 


Tiny jet built to power models 
drives toy car 150 miles an hour 


"HE same kind of a pulse-jet engine that 

poured winged bombs—V-1s—on Eng- 
land in 1944 has now been reproduced in 
miniature to power model airplanes, auto- 
mobiles and boats, The inventors, William 
L, Tenney and Charles Marks of Minneapo- 
lis, have shrunk the Nazi engine to toy size. 
For its measurements, it probably is the 
most powerful package of energy ever pro- 
duced. It will drive a miniature automo- 
bile, for example, 150 miles an hour. 

The 12-foot Nazi jet produced a “thrust” 
of 600 pounds. The 21-inch baby jet supplies 
a thrust of three pounds when not moving, 
more than that when movement rams air 
through the spring shutters in its nose. 
Tenney states that his company, Aeromar- 
ine, can go the Nazis one better by produc- 
ing from 600 to 800 pounds of thrust with 
an engine less than three feet long and 16 
inches in diameter. The V-1 power unit 
was 22 inches in diameter. 

In larger sizes, the inventor believes, this 
“Dyna-jet” could be used to drive full-scale 
airplanes, racing cars and boats. He fore- 
sees its use as a “life preserver of the air,” 
supplying power for air transports in case 
of engine failure. It could also, he says, 
afford extra bursts of speed for fighter 
planes and for the take-off of heavy planes. 

Like the original jet on the robomb, the 
“Dyna-jet” is economical of parts. And on- 
ly one of them—the shutters that alternate- 
ly receive and shut off the entrance of air 
in the combustion chamber—moves. The 
entire assembly weighs only a pound. Its 
fuel is gasoline, kerosene or stove oil. 

Like the big jet, it uses compressed air, 
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" tube holds only six parts, made 
of stainless and spring steels and aluminum. 


jet, mounted 


A bicycle pump supplies the fi 
d air for starting. 


but for a different reason. The robomb con- 
tained two cylindrical bottles of compressed 
ir to drive three gyroscopes that governed 
its flight. The “Dyna-jet” uses compressed 
air to provide a combustible mixture in the 
firing chamber to start the engine. Both 
jet engines use a spark plug for ignition. 
There is another marked difference be- 
tween the two engines. The robomb's en- 
ine pulsed at a rate of about 45 times a 
second. The baby jet pulses up to 250 times 
4 second. 

It was test flown in Dayton, Ohio, in 
March, but prior to that had driven minia~ 
ture racing cars and boats. 


The baby jet engine is » light, powerful 
ond can be held safely. A flame a few inches 
long does issue from the thrust pipe but beyond 
the flame’s tip the heat is dissipated rapidly. 


Pr e jet engine would bur rs and ignite hold oil can, at the rate of two to three ounce 
model planes and boats, by wrapping it in bala wood. a minute; operates from 12 to 15 seconds on it. 
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CROP DUSTING 


eli-taxis are here 


By DEVON FRANCIS* 


MAN wrote to the Bell Aircraft Corp., 

Buffalo, N. Y,, helicopter manufac- 
turers, the other day and inquired, please 
could he buy a helicopter to go on a hunting 
expedition to Africa and wound an elephant? 
He didn’t want to kill an elephant, he just 
wanted to wound it with rifle fire. He had 
heard that dying elephants all plodded off 
to a secret place to expire. In his helicopter 
he would follow the wounded elephant and 
turn up a fortune in ivory. 

Another man asked if he could buy a 
helicopter, put an orchestra in it, and have 
it hover over the floor of his dance hall. 

‘An undertaker wanted a Sikorsky heli- 
copter to waft the mortal remains of his 
customers to their final resting place. 

The manufacturers did not smile chari- 
tably behind their palms. Helicopters could 


* Associate Editor, PSM. and author of “The Story 
of the Helicopter,” published this month by 
Coward-MeCann, $3, 
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Sikorsky 4-place transport hos 
top speed of 103 m.p.h. at sea 
level: will cruise 


do all those things. Of all the transportation 
vehicles engineered since the beginning of 
time, the helicopter is the most versatile. 

And commercial helicopters are here. De- 
liveries will start next month. All that a 
person needs to buy one is enough money 
and a priority from a manufacturer. 

‘Today's American helicopters were born 
just before the war and refined by use in the 
Burma jungle and on China's high plateaus. 
‘They flew in weather that grounded every 
other kind of aircraft. From boats standing 
off Pacific islands, they toted repair parts 
for Superfortresses to new landing stri 
‘They plucked mariners from ocean swell 
The crew of one helicopter, cruising over 
Alaska’s wastelands, shot one of several 
wolves that had cornered a caribou. 

In the next few months helicopters will 
be cruising over cities and towns and open 
country on dozens of kinds of errands. They 
will be used for short-range travel by busi- 
ness executives, for patrolling pipe lines, and 
even for taxis. Crop-dusting by helicopter 
will be commonplace. Hundreds of heli- 
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Manufacturers Are Forging 
Ahead with Machines that 
Stand Still in the Ai 


copters will soon be produced, but they are 
not yet vehicles for private customers. 

Helicopters for commercial uses will pre- 
cede those for private use for several rea- 
sons. They are still too expensive to buy 
and maintain, they are still comparatively 
inefficient (they won't go very far on a 
gallon of gas), they are still hard to fly; 
and, finally, the manufacturers don't want 
their product to fall into “unsympathetic” 
hands. 

The manufacturers know that their prod- 
uct, potentially, can be sold in the millions 
to the public. If it is carelessly used and 
serviced at this stage of the game—if heli- 
copters are involved in some bad accidents— 
the future market may be badly affected. If, 
on the other hand, hundreds or thousands 
of helicopters are proved out by hand-picked 
customers, tomorrow's market will be grati- 
fying. Those hand-picked customers will be 
business houses and government agencies. 

Helicopters are expensive, first, because 
they are being made in small quantities. 
Oniy mass production brings unit savings. 
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Boll 2-ploce helicopter, 
speed of 80 m.p.ha, carries mor 
normal load of one-fourth gross weight. 


. helicopter 
makers, converses with PSM's Devon Francis. 


Dr. Igor Sikorsky, dean of 


Bell, for instance, will produce only 500 two- 
passenger machines as a beginning. These 
have been sold in advance. Helicopters are 
expensive, second, because the manufactur- 
ers are writing off at least part of their 
research and engineering costs on the first 
batches they turn out. They are expensive, 
finally, because as yet they are too com- 
plicated mechanically, One of the reasons 
for this complexity is troublesome torque, 
the tendency of the helicopter to twist in a 
direction opposite to that in which the blades 
whirl when power is applied. 

Laymen insist on comparing helicopters 
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to airplanes and automobiles. A two-seated 
helicopter requires almost three times the 
power of a two-seated small airplane and 
is 20 miles an hour slower. The power re- 
quired to run a two-seated helicopter would 
drive an eight-ton truck. But such con- 
trasts make the helicopter people sore. 

They say, first of all, that a helicopter 
cruises on half or less of its horsepower. 
It is highly powered to'permit straight up- 
and-down flight. They say that neither an 
automobile nor an airplane will do what 
a helicopter will do. ‘That is certainly true. 

They say a small helicopter will use no 
more fuel than an automobile if each travels 
80 miles an hour. That is also true. 

They say an 80-mile-an-hour helicopter 
is far faster than an automobile and faster 
door-to-door than a 200-mile-an-hour air- 
plane for distances up to perhaps 300 miles. 
‘That is true—if the helicopter can take off 
from the middle of town and land in the 
middle of the town it is going to while an 
airplane pilot is getting to and from air- 
ports. 

‘They say that whereas an automobile 
must wind around tortuous curves and stop 
for red lights, a helicopter travels in a 
straight line at a constant speed. That is 
true. They say, too, that helicopters can 
fly in weather that immobilizes airplane and 
automobile travel. And that is true. 

But they do not emphasize that the things 
are hard to fly. A helicopter has four con- 
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OR SUCH VARIED JOBS AS THESE! 


Kellett XR-8, Army mo- 
chine, has intermeshing 
rotors. Its 245-hp. Frankl 
engine is behind pilot. 
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trols, against three in an airplane. It de- 
mands strict attention, Yet the helicopter 
people say any normal person can be taught 
the rudiments of helicopter flying in eight 
hours of instruction. And helicopters are 
going to be easier to fly. A few of them are 
being equipped with a brand new gadget, a 
governor to draw from the engine the exact. 
amount of power required by the pitch of 
the rotor blades. This has previously been 
the pilot's tricky problem. Of course, there 
is a catch—the governor costs no less than 
$800. But other simplifications will follow, 
just as clash-free gears and four-wheel 
brakes came to the automobile. 

For six weeks, winter before last, Floyd 
W. Carlson, chief helicopter test pilot for 
the Bell company, flew a helicopter home 
every night and to work every morning. 
He landed in his front yard and left the 
machine parked out in the weather. He 
didn't miss a day despite sleet, rain and 
snow. That seemed to dispose of the theory 
that under icing conditions a man who took 
helicopter aloft was a candidate for slow 
music and flowers. 

One company figures that any airport-to- 
post office mail run that takes a truck 30 
minutes can be negotiated by a shuttle heli- 
copter in a maximum of five minutes. 

Sikorsky’s helicopters capped a series of 
extraordinary performances in the war with 
peacetime records. One of the big ones 
built for the Army carried 18 persons a 
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ELICOPTERS ARE IDEAL 


short distance off the ground. It also flew 
to a height of more than 21,000 feet and 
made 114.6 miles an hour in level flight. 

Problems in helicopter design remain. A 
helicopter does things that baffle even the 
best of the engineers. That is understand- 
able, Less than a quarter of one percent of 
the engineering spent on perfecting the air- 
plane has been expended on the helicopter. 
It is about where the automobile was in 
1905, It must develop not only greater 
efficiency but also more speed, more stability 
—the kind that permits a motorist to take 
his hands off the wheel momentarily at 50 
miles an hour—and less vibration. 

Efficiency is improving. The earliest heli- 
copters barely were able to stagger off the 
ground. Today's carry a “disposable load”— 
fuel, passengers and baggage—of a fourth 
of their gross weight. The disposable load 
of an airplane varies from a third to nearly 
a half of the gross weight. 

Stability is improving. By using a stabi- 
lizing bar working on the gyroscopic princi- 
ple, plus a two-bladed “teeter-totter” rotor 
that obviates flap hinges at the blade roots, 
Bell has proved that stability can be in- 
creased and vibration decreased. 

The assorted rotor combinations being 
used by the 51 U. S. companies and individ- 
uals making helicopters or experimenting 
with them show (in drawings at bottom of 
pages 84-87) that the designers are wallow- 
ing in a sea of undigested research. They 
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know they must simplify the rotor systems 
to cut cost and make servicing easier. They 
know they are not getting enough lift out 
of their blades. They know that jet-pro- 
pelled blades would solve many of their 
problems at one fell swoop. Jet propulsion, 
whirling a rotor just as water whirls a lawn 
sprinkler, automatically would dispose of 
torque. Torque does not develop unless 
power is applied directly to the rotor. But 
jet reaction applied to helicopters is ex- 
ceptionally wasteful of power. 

What the helicopter people would like 
most to know right now is what rules are 
going to govern helicopter flight. If heli- 
copters are forbidden to land in midtown, 
their usefulness will be cut in half. That's 
where helicopters shine—doing things that 
airplanes can’t. 

Pilot Carlson of the Bell company gave 
me a ride in the first and, as yet, only heli- 
copter commercially licensed by the federal 
government. It is a two-place job with a 
175-horsepower engine that cruises at 80 
miles an hour. Once off the ground, I could 
understand why helicopter people get wacky 
over their machines. 

We sat in a comfortable cockpit like that 
of a small airplane except that a plastic 
bubble took the place of fabric and metal. 
It contained one additional control, that for 
rotor blade pitch. Carlson nudged the 


throttle open. We went faster, straight up, 
than the world’s fastest express elevator. 
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One moment the ground was a couple of 


feet below. Seconds later it was hundreds 
of feet below. 

Forward flight was like that in an air- 
plane. Certainly there was no more vibra- 
tion than there is in an airplane. Possibly 
there was less. But I did notice an odd, 
modified gallop. It felt like an automobile 
on a washboard road. 

“That's not normal," explained Carlson. 
“The blades need adjusting. You get that 
when one blade doesn't ‘track’ in the path 
of the other one.” 

‘The helicopter gained and lost altitude 
and speed at his will. Though an extremely 
strong wind was blowing, we felt no air 
bumps. The whirling canopy of blades above 
us smoothed them out. We came around 
for a landing quite high and very fast, and 
of a sudden we were just hanging there in 
space. Carlson had gone from 60 to 0 miles 
an hour in a twinkling. A helicopter can 
stop twice as short as an automobile. 


{B) ctor blods otochment, (C} 


blade, (D) “wobble plate,” (E 
cyclical pitch control, (F) main 
rotor shoft, (G) supporting pylon, 
ond (H) hydraulic fuid. 
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“This is an autorotative landing,” he said. 

He throttled back. The rotor, freed of the 
engine through an over-running clutch, spun 
on its own as our descent produced a rush 
of air against the blades. We had gone up 
like an elevator, and now we came down like 
one. The helicopter glided like a streamlined 
brick. ‘Then, just off the ground, Carlson 
hauled back ‘on the stick. The blades 
cushioned the fall and the wheels touched 
as light as eiderdown at a forward speed 
that could have been no faster than a walk. 

For fun, Carlson took off again, backed up 
a few feet and landed with engine power. 

One of the company employees, who has 
been watching the helicopters fly for years, 
was waiting for me as I climbed out. “That 
was wonderful," I said, “and now let's go 
get a beer.” 

“Do you mind waiting a minute?” he re- 
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Assured by Microscope Movies 


First Films of Hair Washing Show Chemical’s Action 


HE average human head supports 130,000 

hairs. Every time the world washes its 
head, approximately 286,000,000,000,000 hairs 
are scrubbed. But only recently has anyone 
made a moving picture of a single hair being 
washed. Those pictures indicate that the 
most efficient shampoo is an alkyl-sulphate 
solution, Alkyl sulphate is made by reduc- 
ing fatty acids by catalytic hydrogenation 
under high pressure and treating the product 
with sulphuric acid. 

The movie, produced by Procter and 


Gamble Co., was made by focusing a micro- 
scope on a single hair and then taking mov- 
ing pictures through the microscope. It 
shows (above) how alkyl sulphate picks up 


a bubble of dirt and oil and floats it away. 
When soap was used, it combined with 
natural water salts and formed an insoluble 
lime deposit in which some of the dirt and 
oil were incorporated. A sticky blob of this 
soap curd could be seen on the hair during 
and after rinsing. 

Alkyl sulphate is chemically similar to 
soap. Both are salts of organic compounds 
containing long carbon chains, with sodium, 
potassium, ammonia or other soluble bases. 
Alkyl sulphate is fundamentally different in 
that it consists of sulphate ester salts and 
not carboxylate salts. It suds and cleanses 
in alkaline, neutral and acid solutions, and 
it does not form a scum in hard water. 


Like every big publica- 
tion, Popular Science Monthly has been hard 
hit by the paper shortage. We are forced 
for awhile to take, and use in part of each 
issue, a quality of paper way below our 
standard. We don't like to see fine illustra- 
tions come out on the page looking like soft 
coal on a tablecloth. But we would rather 


in Popular Science Monthly 


risk poor paper than cut down the number 
of copies of your magazine—or worse, the 
number of editorial pages, which for years 
has run the same in every issue. As soon as 
possible, PSM will restore the fine, white 
paper that helped make it such a well- 
printed, easy-to-read magazine in the past. 

—The Editors 
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Cutting grease and grime away 
from a streamliner’s wheels with 


live steam. Workers used to di- 
rect nozzle by hand ond carry 
hose. This improvised tripod 
with swivel top now speeds job. 
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Working on 
Southern Py 
vices they 


It tokes loss time ond effort to 
load ice on diners with the help 
of @ tractor-operated lift, which 
hoists eight 300-pound | cakes 


Changing journal boxes is no longer o laborious job 
when the small hydraulic hoist obove, devised by work- 
ers in the Southern Pacific's Los Angeles yards, is used. 


The big jack above, made of sec- 
ond-hond parts, compresses the 
elliptic springs for car trucks. Tha 
whole cor used to be jacked up. 


It formerly took two men to install triple 
valves on a locomotive. One can do it now 
with the simple, improvised jock at left. 
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With available radioactive aids, 
| doctors could learn far more 
about how your body works. 
2 \ 


By CARL DREHER 


IN 1912 Dr. Georg von Hevesy, a young Dan- 

ish scientist, was at Rutherford’s labora- 
tory in London, experimenting with radia- 
tion and radioactive atoms. Hevesy was a 
bachelor and lived at a boarding house, 
where the meals aroused his suspicions. One 
Sunday he left a little radioactive lead with 
the remainder of his meat. 
‘Thereafter, every day that 
week, he took a sample of the 
meat that was served to him 
back to his laboratory, and on 
each day he found it con- 
tained a trace of radioactive 
lead!" 

‘This was probably the first 
application of tracer tech- 
nique in biology, a method 
that now seems destined to 
clear up many of the obscuri- 
ties that handicap physicians. 
Therapy will follow as the 
atomic bomb followed knowl- 
edge and necessity. Tracer 
research, in short, means that 
many of us will have a chance 
to live longer, happier, more 
productive lives. 

The radioactive lead that 
Hevesy used in 1912 was 
radium-D, an intermediate product of the 
spontaneous disintegration of radium, which 
meant that there wasn't much of it. More- 
over, it was poisonous and hence unsuitable 
for experimentation on living animals except 
in very minute quantities. But now practi- 
cally all the elements, including the common 
organic components such as carbon, nitro- 
gen, phosphorous, sodium, iodine, and hydro- 
gen can be made radioactive. So medical re- 
searchers really have something to work with. 

*Radiology, 35:174, August, 1940. 
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Dr. Georg von Hevesy's doubt 
about his hash made history. 
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Man has more thon doubled his 
span since Romon times. 
Atomic medicine now promises to 
stretch it farther. 


‘These materials are produced by taking 
a common element, such as red phosphorus, 
and bombarding it in a cyclotron, an electro- 
static generator, or, now, in a uranium pile. 
‘Thereupon a radioactive isotope is produced. 
‘An isotope is a form of an 
element that differs in atomic 
weight from the original, be- 
cause something has been 
knocked into or out of its 
nucleus, but does not differ in 
atomic number, or the sur- 
rounding electrons that de- 
termine its electrical and 
chemical properties. Thus the 
common phosphorus that is 
exposed to the action of the 
cyclotron is xP", meaning it 
has 16 electrons revolving in 
its outer atomic space, and 
31 heavy particles in its nu- 
cleus. After bombardment 
with deuterons (heavy hydro- 
gen particles that are them- 
selves isotopic) the phospho- 
rus that emerges is sP": each 
atom still contains 15 elec- 
trons, but the atomic weight 
has been raised from 31 to 32. 

No chemist can distinguish P™ from P™ 
by the older chemical methods, nor can the 
body tell them apart. But whereas P" is 
stable, P* is radioactive—it emits beta pai 
ticles, high-speed electrons. In 14.3 days 
half of these particles will be gone. That is 
the half-life of this material, which nothing 
can alter. While it is emitting them, it can 
be detected wherever it goes, in quantities 
defying the most refined chemicai analysis. 

‘A dynamic picture of what happens in a 
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living plant, animal, or human body, when 
the organism is functioning normally is thus 
obtainable. You don’t have to overdose it to 
get a detectable chemical response. The re- 
searcher has a tool a million or more times 
as sensitive as the best quantitative chemi- 
cal analysis. He can distinguish between a 
substance previously present in the tissues, 
and the same substance newly added—as Dr. 
Robley D. Evans puts it, between the atoms 
of phosphorus in the enamel of a rat's teeth, 
which have been there for months, and the 
atoms of phosphorus that the rat took in at 
its last meal. Such advantages, combined 
in a single technique, make this develop- 
ment really momentous. 

A number of instruments can be used for 
tracing and measurement. Photographic 
emulsions, for example, are fogged by ra- 
diation. ‘This property, by which Roentgen 
discovered the X ray, is employed in the film 
badges worn by workers in the atomic-bomb 
plants. Following processing of the film, 
the amount of darkening can be read on a 
densitometer, giving the health authorities 
a record of the amount of radiation received. 

Film detection methods are very sensitive. 
‘They add up all the radiation received dur- 
ing the entire exposure. But for precisely 
that reason they do not tell us what hap- 
pened during any particular part of that 
period. Specific measurements as of a giv- 
en time are made with the Geiger-Muller 
counter (PSM, Feb. '46, p. 121). Its basic 
element is a glass tube filled with gas at 
reduced pressure and containing a fine wire 
running lengthwise through a metallic cyl- 
Inder. ‘The wire is at a potential of about 
+1,000 volts with respect to the cylinder. 
‘When the tube is placed over the region to 
be studied the radiation passing into the space 
between wire and cylinder produces ioniza- 
tion,or electrical conduction, by knocking 
electrons out of the gas atoms. The result 
is a surge of current between the two elec- 
trodes. In this indirect fashion the instru- 
ment acts as a sensitive chemical balance. . 

This sounds a great deal simpler than it 
is, Different sorts of radiation do not pass 
into the ionization space with equal ease. 
‘The tube has to be shielded as far as pos- 
sible from all radiation other than that un- 
der observation. Correction has to be made 
for stray radiation, such as cosmic rays, and 
the tube and its associated amplifier must 
be kept in a constant state of sensitivity. 
The design and operation of Geiger counters 
is thus a fine art in itself. This, in fact, is 
true of the whole tracer technique and its 
applications. It represents an epoch-making 
development, but one that requires the pa- 
tience of a Job and the vigilance of an Ar- 
gus. It is a field for only the most devoted 
and highly trained scientists. 
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Not all isotopes are radioactive, and some 
stable, nonradioactive forms are fully as use- 
ful in tracer work as the unstable forms. 
Heavy carbon, C¥, is one of these. Since 
carbon is the principal constituent of living 
matter, any special form of it is of the ut- 
most importance. Likewise for heavy hy- 
drogen (H') and nitrogen (N"). These 
materials are traced by spectroscopic meth- 
ods and by the mass spectrograph, which 
measures the masses of individual isotopes 
and thus permits us to distinguish between 
atoms of different weights. 

The utilization of carbon, nitrogen, phos- 
phorus, iron and other elements and their 
compounds is basic to life, yet we do not 
know too much about what happens to them 
in our own bodies or in plants and animals. 
How is each substance assimilated? What 
transformations does it undergo in the tis- 
suses? How is it eleminated? Controver- 
sies have raged for decades about such 
questions, simply because of the inadequacy 
of our means of studying them. 

‘Thus we know that iron is a vital element 
in the action of the blood, and there is a 
vast literature on its transport and chem- 
istry in the body, yet Howell, the leading 
text on physiology, ends up by declaring, 
“The whole history of the metabolism of iron 
in the body is surrounded by much uncer- 
tainty.” Now radioactive iron enables the 
investibator to differentiate between iron al- 
ready present and new iron taken up by the 
blood. So radioactive iron is being used in 
experiments on normal animals and on ani- 
mals with artificially induced anemias and 
a resulting iron deficiency. In time the re- 
sults may be reflected in the treatment of 
anemia and other blood diseases in human 
beings. 

Even in fields that have been developed 
satisfactorily by the older chemical methods, 
isotope studies may furnish more exact data 
and eventually improve medical practice. A 
great deal was known about the secretion 
of iodine by the thyroid gland before the 
development of nuclear physics, but tracer 
studies using radio-iodine enable us to draw 
accurate curves of the absorption of iodine 
by healthy and diseased thyroids. Such stud- 
ies are particularly important in the case 
of growing children with abnormal thyroids, 
since a disturbance in this quarter inevit- 
ably upsets the balance of the whole gland- 
ular system and interferes with normal de- 
‘velopment. 

Another practical application of the tag- 
ging technique has clarified the failure of 
some diabetics to respond to insulin.’ It 
was known that this was caused by failure 
to absorb the drug quickly enough after in- 


Mournal of the American Medical Association, 
Jan. 8, 1944. 


jection, and that in certain cases this was 
‘due to the practice of injecting repeatedly 
in the same areas. Pads of scar tissue and 
fat developed under the skin at these points, 
making the injection painless and encourag- 
ing the patient to continue using that same 
spot. But the pads also retarded the absorp- 
tion of the drug. Exactly how much was 
determined by marking a %-inch mercuro- 
chrome ring on the skin, in the center of 
which a standard injection of insulin, tagged 
with radio-iodine, was made. The Geiger- 
Muller counter was then placed over the 
marked ring and the count recorded; this 
was repeated at intervals of 20 minutes, one 
hour, and two, four, and eight hours. Thus 
the rate at which the insulin left the injec- 
tion site was accurately measured. It was 
found that after two hours, instead of ab- 
sorbing 40 percent of the insulin, one pa- 
tient had absorbed only 10 percent. Of 
course he was not getting enough insulin, 
and his sugar content rose accordingly. 
‘These tests showed that the advice given to 
diabetics to rotate areas of injection so that 
a given site is not used more than once a 


Workers on the Manhattan 
Project wore small ionization 
chambers, shaped like foun- 
toin pens, in their pockets 
(below). “Any decrease in 
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month is no mere flight of the physician's 
fancy. 

Another example of the use of the tracer 
technique® goes back to the Prohibition era. 
Many thirsty midwesterners tried an alco- 
holic extract of ginger, which the Prohibi- 
tion Bureau had optimistically ruled to be 
nonpotable. An epidemic of paralysis of the 
extremities, especially the feet, broke out 
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among the consumers, and public health au- 
thorities were faced with a serious problem. 
Several months of intensive investigation re- 
vealed that some of the ginger extract had 
been adulterated with about two percent of a 
phenol compound known as triorthocresyl 
phosphate—TCP—the toxic qualities of 
which had up to then been entirely unsus- 
pected. 

In the 1940s this same drug began to as- 
sume industrial importance, and the ques- 
tion arose as to how it would affect work- 
men who handled it in the processing plants. 


2Given by Drs. Harold C, Hodge and James H, 

Sterner, of the University of Rochester. in Journal 

of Pharmacolopy and Experimental Therapeutics, 
fovember, 1943, 
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Diogram of a Geiger counter, highly 
sensitive detector of radiation. A sin- 
gle charged part ‘entering the 
gorfilled tube, con be recorded. 


Specifically, how much of it would they ab- 
sorb through the skin of their hands? The 
radioactive tracer technique was employed. 
Experimenters applied small quantities of 
TCP, labeled with radioactive phosphorus, 
to the palms of their hands. Blood and urine 
samples then were tested for radioactivity 
and the amount of the drug absorbed was 
calculated, Very appreciable quantities rap- 
idly entered the blood stream. Consequent- 
ly there was serious danger that workmen 
handling the stuff routinely, without precau- 
tions, would develop “ginger paralysis.” Ani- 
mal experimentation confirmed this conclu- 
sion. Processing methods were according- 
ly modified to prevent skin contact. 

More recently, studies of the healing of 
bone, made on rats, have been reported. 
‘The animals were anesthetized and length- 
wise cuts made in their leg bones with a 
small circular saw. During recovery they 
were fed radiostrontium and radiophosphor- 
us, and the uptake of these substances by 
the healing cut was measured with a Geiger 
counter. The results indicated that the time 
required to reach a maximum uptake might 
be used as a measure of healing. Presum- 
ably this could lead to evaluation of the 
mending of fractures in human subjects. 

About half a million Americans suffer 
from epileptic seizures of varying intensity. 
The causes of this disease are still largely 
obscure. The psychological make-up of the 
epileptic has been studied, and comparisons 

‘By Drs. Alfred Marshak and RL. Byron in 
Journal of Bone and Joint Surgery, January, 1945, 
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(c) Radiology 
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have been made between the electrical waves 
of the brains of normal subjects and those 
that characterize epilepsy. Now the metab- 
olism of the brain is being studied by means 
of radioactive sodium and potassium used 
as tracers—in the hope that the biochemical 
basis of epilepsy may be discovered’. 
‘Tracer technique, however, is not the only 
contribution of nuclear physics to medical 
research. There is also the direct radiation 
from the cyclotron and other nuclear trans- 
formers, which may prove preferable in the 
treatment of some cancers to the older types 
of radiation generators, such as the X-ray 
tube and radium. To make this possible it 
is first necessary to collimate the output of 
the newer devices, to project the particles in 
a beam that can be directed on a particular 
region of the body. But control of the radia- 
tion is only a beginning. It is equally nec- 
essary to know how much can be used safe- 
ly, ie., to standardize dosages. In some in- 
stances the answers are known; others are 


!This work is being carried on at the Universi 
of California Medical School. sia 
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still in the stage of animal experimentation. 
One method is to cultivate malignant tu- 
mors in mice, expose fragments to definite 
quantities of radiation about which infor- 
mation is sought, transplant the fragments 
to healthy mice, and compare the propor- 
tion of resulting “takes” with similar tu- 
mor sections exposed to X-radiation. It 
takes thousands of tests of this sort be- 
fore application to human beings can be 
thought of. 

‘These are only a few samples of the work 
being done. Artificially produced isotopes 
have been available less than 12 years. Soon 
after the investigators developed their tech- 
niques and the materials began to be avail- 
able in practical quantities, the war broke 
out and long-term medical research took a 
back seat for four years. E. O. Lawrence 
tore apart his biggest cyclotron, then un- 
der construction; the electromagnet was 
needed in the atomic-bomb project. ‘The old- 
er cyclotron, in which a good part of the 
isotopes used in medical research had been 
produced, was also turned over to the Man- 
hattan District. Most of the nuclear physi- 
cists went with the equipment, and many of 
the research teams of physicists and physi- 
cians were broken up just when they were 
beginning to get results. It was all neces- 
sary and inevitable, but it was a setback. 

‘Yet it may have been bread cast upon the 
waters. Those same four years produced not 
only the atomic bomb, but a prodigious 
amount of know-how and equipment direct- 
ly applicable to medical research. At one 
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leap we have moved from the age of scarcity 
in radioactive materials to the age of plenty. 
In the production of neutrons one chain-re- 
acting pile is said to be the equivalent of a 
million cyclotrons, and a good-sized cyclo- 
tron is the equivalent, for some therapeutic 
purposes, of about two pounds of radium, or 
the entire world stock in 1940. 

“Controlled nuclear energy has become a 
reality,” declared Dr. Andrew H. Dowdy, as- 
sociate professor of radiology and director 
of atomic medical research at the University 
of Rochester, in a recent speech. “And with 
this reality a new era has been born. There 
is no turning back. The responsibility rests 
largely in the hands of the American peo- 
ple, but it is a responsibility that must be 
shared by the other nations. The hazards 
are admittedly great, but the benefits 
are so tremendous as to stagger the 
imagination.” 

Although we now have, potentially, more 
radiation than we can use, we still lack 
trained men—and money. Here, in the 
greatest and richest country in the world, 
scientists in charge of research projects con- 
cerned with matters of life and death still 
have no alternative but to run from one 
foundation to another, raising $1,000 here 
and $500 there, instead of spending their 
time in their laboratories. But if we prove 
capable of an intelligent appreciation of the 
vital importance of research, scientific medi- 
cine is sure to make great strides in the un- 
derstanding of its subject matter, and, even- 
tually, in the conquest of disease. 

may 
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CGRAVEST ILLNESSES 
atomic research 


are tasks for 


HERE is no royal road to therapy. Opti- 

mistic expectations that recent develop- 
ments in atomic technology will lead to a 
swift and easy solution of the more intract- 
able problems of medicine are doomed to 
disappointment. Radioactive isotopes and 
the new forms of radiation are extremely 
important, but there have been important 
developments before and people still get 
sick and die—although they do live a lot 
longer, on the average, than they used to. 

In medicine the toughest assignments al- 
ways go to the latest arrival. Nobody is 
calling on nuclear physics for help in com- 
bating the ravages of chicken pox or poison 
ivy: it is the heavyweights like leukemia 
and cancer that we have to deal with. 
Abundance of radioactive materials, more- 
over, will bring hazards in its train as surely 
as benefits. These are lethal agents, not 
only against disease, but against anyone 
who gets in their way through careless or 
ignorant use. Even experienced radiologists 
have to watch their step constantly lest, 
from a few roentgens here and a few there, 
they accumulate enough radiation to make 
them sick, or to kill them. 

The splendid safety record of the Man- 
hattan Project was the result of first-rate 
medical supervision, tight military control, 
and unrelaxing vigilance. Everything—the 
people leaving the plants, the coats, of the 
laboratory technicians, the furniture, the 
water, the very dust in the air and the air 
itself for miles around—was tested for stray 
radiation. We don’t have to make the coun- 
try a Manhattan District, but we do have to 
see to it that radioactive products are re- 
leased only to people who know their dan- 
gers as well as their potentialities. In such 
able hands, and in no others, these sub- 
stances can help us conquer the murderous 
heavyweights among the human body's foes. 

All parts of the body are dependent on 
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‘engines, each developing 3,000 hp. plus. The su; 
flight crew of 17, will have a maximum gross weight of 132 tons. Its commer- 
cial version, Madel 37, will carry 50 tons 1,500 miles without refueling. 


a continuous and ample blood supply. The 
lower extremities are peculiarly liable to 
peripheral vascular disease (vascular refers 
to blood vessels and peripheral to outlying 
ones). Prolonged immersion and exposure 
can also get the legs and feet into grave 
trouble; there were many such cases in the 
merchant marine and the air forces during 
the war. 

A surgeon may know he must amputate 
—but where? There is a great difference 
between taking off a leg above the knee or 
below as far as restoration of function is 
concerned. But if the blood supply is not 
good enough to enable the wound to heal, 
the knee will have to be sacrified in a sec- 
ond operation, with all its additional suffer- 
ing, discouragement, and danger. 

‘What the surgeon needs is some objective 
method of measuring the circulation of the 
blood to supplement his clinical faculties. 
Such a method has recently been reported.* 
‘A tracer dose of radiosodium is injected into 
the patient's arm. A shielded Geiger-Muller 
tube has previously been positioned against 
the sole of the foot. An electric stop clock 
is started simultaneously with the injection, 
and counts per minute are recorded for the 
next hour. Radiation from the foot in- 
creases rapidly at first and then more slow- 
ly. A series of such runs on normal subjects 
establishes a normal circulation pattern in 
the form of a family of curves. There is 
considerable variation among subjects, but 
the highest readings are only about 50 per- 
cent above the lowest, and the results—in 
normal subjects—are the same for both feet. 

When something goes wrong with the cir- 
culatory apparatus the curves usually, al- 
though not invariably, fall outside of the 
normal range. More (Continued on page 210, 


“By Drs. Beverly C, Smith and Edith H. Quimby 
of the College of Physicians and Surgeons of 
Columbia University, in Radiology, October 1945, 
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ONE MAN CAN PUTIN 
2,400 SEEDLINGS A DAY 


SMALL, spadelike, tree-planting gun 

now promises to speed up the refores- 
tation of millions of acres of burned-over 
forest lands on the West Coast. This little 
mechanical tree planter was perfected by 
+Sam Miller, an Oregon state forestry em- 
ployee, after three years of trial-and-error 
experimentation in the field. 

‘Armed with this sapling-shooter, a work- 
man recently set out 2,400 seedlings in a 
day on the fire-killed acres of Oregon's vast, 
300,000-acre Tillamook burn. Foresters 
cheered this performance because restock- 
ing of burned areas in the past has been 
laboriously slow. Using the crudest hand 
tools, it took back-breaking labor to plant 
500 small trees a day. Also, with this old 
method of replanting, labor costs ran to 
about $15 per acre. With the Miller tree gun 
these costs are cut to about $5 an acre. This 
is important, for it means that reforesting 
burned-out areas is now economically prac- 
tical for private timberland owners. State 
and national agencies benefit, too; they can 
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plant three times as much devastated land 
with the same money. 

The new tool looks like a narrow garden 
spade, except that the blade is replaced by 
a long, steel finger about an inch by two 
inches in size. It has only three moving 
parts: a trigger grip built into the handle, 
a togglelike spring, and an ejector bar run- 
ning the full length of the finger and con- 
nected to the grip by a steel rod. 

To operate the tool, the workman takes a 
seedling from a carrier hung under his arm, 
and sets it, roots down, in a depression in 
the finger of the gun. Placing the dagger- 
like tip to the ground, he steps on the foot 
rest and sinks the gun about 10 inches into 
the soil. He then grips the handle like an 
aerial gunner squeezing a machine-gun 
trigger, and the tree is planted. 

The general pattern for planting in com- 
mercial forests of the West is at six-foot 
intervals. While the man with the gun is 
taking two steps along the line he is work- 
ing, he has time to insert another tree in 
the slot. Survival of these seedlings planted 
with the gun during the past three years of 
experimenting has been almost 100 percent. 
By the old stoop-and-squat method, survival 
rarely exceeded 60 percent. 


After he withdraws the planter, the workman jabs 
the ground to fill in the soil cround the roots of 

The sketch the tree and then stomps hard on the surface to re- 
shows how rod trips the ejector to release plant. move air pockets. 
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THREADED | made good as new at short notice 

|4— TO FIT | by this invention of Morris 8. Licht, 

STEM | Cleveland, Ohio. It consists of a 

detachable loop threaded to fit a 

second piece attached to the rod 

FASTENED | itself. The device may be adapted to 

TOEND OF | fishing rods of all kinds and sizes, 

+—~ Rop | whether they are made of bamboo or 
Ro of steel. 


migus Way to Hang Boots. NUT ADJUSTS 
Here's a simple and convenient new HOLDER TO 

gadget for drying and airing boots, 

Waders, and shoes, It was devised by “NY, S'ZE BOOT 
Harvey W. Hill, Parkville, Mo., to pro- 
vide a means whereby the damp in- 
teriors may be made grippe- and 
pneumonia-proof. A circulation of air 
is obtained by suspending the foot- 
wear upside down with a clamp ar- 
rangement that is easily adjustable 
ith «ut fo the sie of the mle, A 
hook attached midway of the 
permits the boot to be hung from any 

hook. Gravity makes the water drip; 


ascending warm air dries the inside. 


Clip Fan for Line Shafting. For 
the comfort and efficiency of workers in 
factories where line shafting is used and ‘ 
ventilation is bad, Louis A. Gutkin, Win- 
nipeg, Manitoba, Canada, has invented a 
two-bladed fan that can be clipped to the 
¢ rotating shaft above a workbench. Blades 
may be made of any light material, such as 
{ Vd 4 - a building board, plastic, or metal, and, 
through a variation in the method of attach- 
ing to the hub, can be either permanently 
fixed or adjusted as to pitch. The two- 
piece hinged collar that grips the 
is lined with rubber or other suitable ma- 
terial to prevent slipping. The device is 
simple to manufacture, easy and quick to 


adjust, and can be adapted to various sizes 
SPRING p 


cup 
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Fancy Fruit Cutter. Housewives 
who like to serve attractively cut fruits will 
no doubt welcome this flexible band knife, 
which is the idea of Phyllis K. Fellner, 
Los Angeles, Calif. The band, with cutting 
blades on the inside, is drawn around any 
spherical fruit—oranges, cantaloupe, etc., 
leaving a deep pattern on the skin or rind. 
After this is accomplished, the fruit is 
halved with a knife, leaving the edges as 
cut by the band. The cutting pattern can 
be varied so that the edges may be either 
scalloped or serrated. 
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The Worm Turns. The new type of 
boat illustrated below has been specially 
designed for propulsion by a kind of tur- 
bine in reverse. The after end of the hull is 
recessed to accommodate the propeller 
mechanism, which is in two cylindrical sec- 
tions, one inside of the other. The inside 
division is stationary and houses the power 
unit, while the outside section, .which re- 
volves, is fitted on its exterior with a spiral 
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Doorknob Ironing Board. Just 
in time to be of small aid to those suf- 
fering in cramped quarters comes this 
small-apartment ironing board devised by 
Viggo Rasmussen, of Minneapolis, Minn. It 
is designed to fold into a readily stowable 
form, and requires only a moment to set up 
and attach to any convenient door handle 
ready for use. A loop fixed to the wider 
end of the board hooks over the doorknob, 
and a triangular bracket brace underneath 
is constructed so as to give it rigidity and 
prevent side sway in either direction. When 
the ironing job is finished and the board is 
collapsed for storage, it occupies little space 
in a closet or behind any open door. 


fin or blade. When this turns, boring 

the water like an auger, there is 
a long-continued thrust that sends the boat 
forward at a steady speed. Unlike the con- 
ventional propeller, the device makes a-con- 
tinuous “bite” at the water over a consider- 
able distance. Forward of the propeller is 
cabin with control apparatus. The man 
who invented the boat is Harold B. Harvey, 
Pensacola, Fla, 


Honorable Discharge Pin Has 
Become Collector’s Item 


THOUSANDS of men of the United States 
Maritime Service, who delivered the goods 
vital to Allied victory, proudly wear the hon- 
orable discharge pin shown at right. But 
official orders recently halted distribution of 
this pin, thus making {it a collector's item. 


u 


New 60-Pound “Plastic Lung’ 
Will Aid Polio Victims 


A New type of breathing-aid apparatus 
(above), made mostly of plastic and weigh- 
ing only 60 pounds, has been developed to 
help victims of infantile paralysis and others 
suffering from a breakdown of ‘the respira 
tory organs. The “lung” also will be 
valuable as a resuscitation unit. 
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Only Experts Can Mount 
Gaudy Bird of Paradise 


One step in the preparation and 
mounting of birds of paradise—regarded 
as the most artistic and highly skilled 
work in taxidermy—is demonstrated 
(left) by Raymond B. Potter, of the 
American Museum of Natural History. 
He is spreading the wing plumes of the 
male to show the bird in all the brilliance 
it attains when courting the drab little 
female. 

Found only in the New Guinea area, 
this gaudiest of birds requires the most 
delicate handling to display it in an erect 
and lifelike position. Each quill tip under 
the skin layer must be set exactly and 
then “frozen” by a film of clay. For 
stuffing, excelsior is shaped to the con- 
tour of the body, and cotton-wrapped 
wire is run through the neck and legs. 


Treated Oil Won't Bubble Up 
‘THE serious handicap of foaming oil has 
been eliminated in high-speed motors of 
trucks, tanks, ships, and other vehicles. 
Blowing through two straws, the young lady 
below shows that oil in the beaker at the 
right, treated by anti-foam agent developed 
by Gulf Oil Corp., won't bubble over. The 
beaker at the left shows how air can make 
untreated oil froth like warm beer. 


boring 


Mad, if it is the right kind, saves 
drillers. Many thousand tons of it are used every year in 
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Gy THAT’S WORTH MONEY 


“MINED” IN A DRY LAKE BED, IT LUBRICATES BITS 
THAT DRILL FOR ADDITIONAL SOURCES OF OIL 


HE 


bearded prospectors who shuffled 
painfully across Rogers Dry Lake in the 
Mojave Desert years ago were heading 
toward gold in the west. But at every sear- 
ing step they were literally walking on 
riches. Not gold but—MUD. 

The rigs that drill into the earth seeking 
oil must be lubricated to keep the bit cool, 
to float off the rock cuttings the bit gouges 
away (PSM, Dec. 31, p. 20), to “plaster” 
the shaft so it won't cave in, and to hold 
down gas or ofl that might “blow out” the 


well by pressure. Most efficacious single 
substance to perform all four chores is mud 

a special kind of mud. The clay that 
forms the concrete-hard surface of Rogers 
Dry Lake makes just that kind of mud. It 
holds water well when mixed. It jells to the 
required smooth consistency, is not too salty 
or acid or alkaline. It doesn't contain too 
much sand. It doesn’t set so hard that mud 
pumps can’t break it loose and liquefy it 
again. 

Often a stabilizing agent—caustic soda, 
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When it arrives at the spreading 
, the newly mined cloy is most 

sizable leather-hard chunks. 
sunning, airing, and disking, 
ready for the final milling. 


tannic acid, sodium phosphate—is used. The 
mud is pumped into the shaft at rates up to 
900 gallons a minute. As it’completes its 
journey, sometimes miles into the earth, the 
cuttings it then carries are separated by 
gravity or screening, and most of each gal- 
lon of mud is recycled—pumped through the 
circuit again and again. 

‘The Mojave Corporation began prospect- 
ing Rogers Dry Lake in 1924, Cross lines 
were drawn on the nearly impregnable sur- 
face every quarter mile of its 25 by 6 miles. 
Samples of clay were taken every foot 
down. One day the foreman reported to 
General Manager Fay Lindbergh that he 
had found clay so hard.to break up that he 
had difficulty filling a sample bag. 

“We'd found a mud that was really 
thirsty," says Lindbergh, “and the way it 
hung onto water was hard to believe.” The 
new mud lost only 4% cubic centimeters of 
water in a standard test. Average muds 
lose as much as 50. 

Here was the mud that would minimize 


This mill then hoists the clay to o crushe 
bepobs dows late powder reaming 

low flour. Trucks load it in bulk for 
Welly within 250 miles,” Otherwise clay ls sacked. 
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Under high pressure, the liquid mud is pumped through hose, 


shown looped at center right, into the rotating drill pipe. 
spurts out at the bottom, cools Il 
returns outside of the pipe. 


The mud 
off, ond 


joes down the pi 
leans the bit, 


the driller’s greatest hazards. First, there's 
stuck pipe. When thousands of feet of 
jointed pipe, to the bottom end of which is 
attached the drilling bit, get stuck, it takes 
hours, days, sometimes weeks to pull them 
out, rejoint them, and put them down again. 
‘Then there's cave-in. When the earth sur- 
rounding the shaft caves in, drilling is de- 
layed. Finally, blowout. Gas or oil under 
greater pressure than the mud holding it 
down will blow up through the shaft or out 
through the sides. Any one of the three 
mishaps means heavy financial loss. 
Particles of Lindbergh's mud are as small 
as four one hundred millionths of an inch 
thick. ‘They assume electrical charges in 
water, with negative charges predominating 
on their surfaces. They repel each other, 
ausing them to develop a 
community” thirst. By 
chemical control, engi- 
neers regulate the degree 
of “jell” so that the liquid 
mud can suspend weight 
material for creating ex- 
traordinary hydrostatic 


Without the right mud to hold 
it down, the gas pressure in a 
drilling well can blow out and 
damaging fires like this 
‘one at the Signal Hill field in 
Los Angeles County, California. 


Looking into mouth of a White County, 
i, oil well, The rotary drilling 
shown in the muddflled hol 


pipe 


pressures to restrain gas pressures deep in 
the earth. 

‘The newly mined clay is hauled to a 
spreading ground near by, where it is 
sunned, aired, and repeatedly disked. When 
it is reduced to small clods, scrapers drag 
loads across a hopper where the mill hoists 
it to a high-speed crusher. The clay emerges 
from the crusher as a fine powder at the 
rate of a ton a minute. 

The corporation's trucks travel 50,000 
miles a month delivering mud. To rescue 
wells in trouble, a dozen trucks sometimes 
shuttle day and night. Last year 100,000 
tons of dry mud, worth §3 a ton in bulk or 
up to $10 a ton sacked and delivered, was 
produced by Mojave. 

‘That's real “pay dirt.” 
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HAT 
~ point iron 


is put on Pepito by 
ond fusing the het 


on. Bott SAHOC® of hie heed yi hot. 
or Body part ore joined fa0d, same way, 


Do, 
at the ING 


Lolita, 
*rebrow, lit 


Photographs by 
BOB NEWMAN 


SERENADE 
by Pepito. Four 
ef the 10 posi 
tions needed to 
film o single 
stroke on guitar, 


BOUNCING TRoLLEy 
as rock the yaks, little me oe 


v8 fly shor. 
per dings the wl ee 


LASTIC cartoon figures that smile, strut, 
hop about or dance with joy, and can 
appear surprised, terrified, bored, or dis- 
gusted have given animated films a new 
three-dimensional look. 

The “stars” of the new movie clan are 
Lolita and Pepito, each of whom has more 
than 100 heads. In addition, hundreds of 
hands, arms, legs, and feet are kept in readi- 
ness, for each change in body movement 


ARE NEW STAR 
IN FILMLAN 


MAY 
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HEADS, such os these of a waiter who is in the suj 
cast of Lolita and Pepito, are kept near at hand. The 


requires several individual parts to express 
the action. Only six inches tall, these dolls 
are moved around on miniature sets like 
those built for model railroads. 

Pictures are filmed frame by frame, often 
with new body position for each succeed- 
ing frame. Each figure assumes eight poses 


SETS are constructed with the same care given those f 
they p 
animators make flat-surface action drawings that ore u 


iets those needed to achieve an effect and orders by number 


nt an appearance of added size and depth to the Technicolor camera at the low 


for one step forward, and is held 
in position by a steel pin that 
penetrates the floor of the set. 
As many as 50,000 changes of 
parts may be required for the 
10,400 frames necessary to make 
a 650-foot picture that runs 10 
minutes. Several score artists, 
animators, wax workers, set 
builders, and camera operators 
are needed to move the cast of 
characters through a scene. 

Larry Morey and John Suth- 
erland, of Los Angeles, produc- 
ers of the plastic cartoons, make 
their performers out of a com- 
bination of several waxes. Body 
parts are formed by pouring the 
mixture, at a temperature of 
180 degrees, F., into tiny plastic 
molds. Two hours later they are 
ready to be worked into the de- 
sired shapes and forms that 
make them look like real people. 

The hardened wax looks so 
much like human skin that it 
doesn't have to be painted, but 
Ups, hair, cheeks, eyebrows, and eyelashes, 
of course, must be added, Eight parts form 
each performer's body: head, neck, torso, 
hips, two arms, and two legs. Removable 
hands sometimes are used, especially in 
close-ups when characters must move fin- 
gers or clench fists. 


porting 


rector 


jor major productions. Built on @ diminishing scale, 
ht. Poper 
ised as a script in guiding technicians and prop men. 


Everybody hes his own pot 


1 LIKE To SEE THEM MAKE... 


2 of some gadget he would like 


in general use. Whot is YOURS? Popular Science Monthly 


will poy five dollars for every such suggestion publi 


A “bizzy buzz”? to notify the person 
receiving a telephone call that someone else 
wants to talk to him. Maybe, says idea- 
man Dr. Frank Victor, Kew Gardens, N. 
there could be a return signal saying, in 
effect, “Try again a little later. 


Embarrassment saver for railroad 
coaches, Outside of every toilet would have 
lock-controlled red and green lights to indi- 
cate whether the space is occupied or vacant. 
Idea by A. H. Stevens, Jr., Clinton, Conn. 


Convertible outboard motor. 
It could be lifted off a boat and clamped on 
the back of a scooter for land travel be- 
tween bodies of water. Carl Gran, of Chi- 
cago, allows that water cooling is not wholly 
practical on a scooter and that it is not 
advisable to remove the propeller. He says, 
however, that a clutch or spline on the ver- 
tical shaft could be made to fit snugly into 
the drive on the scooter for quick, easy 
transportation to the next lake. 


Battery-heated blankets for the 
use of spectators at football games or other 
cold-weather outdoor activities. Thus far, 
electrically heated blankets have been de- 
signed for house current. The idea was 
suggested by Pat Mullane, Kansas City, Mo. 


Ss 
»)) 


Dripless gravy spoon. You could 
dip gravy from the dish across the table 
and bring it over to your potatoes without 
drooling a brown streak to your plate. Staff 
Sergeant Franklin 0. McCombs, Bay St. 
Louis, Miss., suggested it. 
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for the correct answers, and 
give yourself 10 points for 
every one you got right. If 
your total score is 120, you 
ought to go to the end of that 
line of potential buyers. 
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HOTOGRAPHER David McLane, of 

New York, set out to see what happens 
when you drop something and it breaks. 
He balanced a lead target that closed an 
electrical circuit when struck, tripping the 
shutter on his 4x5 Speed Graphic and firing 
a Kodatron Portable Speediamp. The lens, 
a five-inch f/4.7 Ektar, was open at £/22 for 
1/100 of a second, but the real exposure 
time was that of the lamp’s flash, 1/10,000 
of a second. Its battery powers 200 flashes 
before it needs recharging. With vibrator 
converter, it delivers 2,000 volts D. C. 


POPULAR 
(4 science 


This is what happens when © milk bottle falls ond 
brooks, Instead of bursting all at once, it smoshes 
first ot the impoct point, then disintegrates upward. 


Flashes of 


Motches took a disorderly tumble os one end of their 
box dropped faster than the other. Contrast in th 
photos was heightened by 


Droppad sx times on the photographer's lead plate before Is the ribbon of water spraying upward from the shat 
it broke, this rare bulb then went to pieces just like the ing glass or crashing downward? | MeLan 
milk botile, The lens cought it before the neck collapsed. ped out on the way down and hat not 


Things Going to Smash 


‘An ogg breaks in two. spurts. The clear glosslike sheot is the fast-spraying white, The yolk held together longer 
cond is just beginning to fly out of the shattered shell. McLane at first tried to judge the intant of impact 
by oye alone, but quickly found this method was so inaccurate that he rigged up his halrtrigger switch. 


Materials needed for the job include stencil paper. 
a sharp knife, brushes, chalk, paint, thinner, and 
drier. “A white dinner plate makes o good palette. 


Pennsylvania Dutch originals inspired both this 
chest ond its decorations, As the first step in 
the stenciling process, the sketches are drawn 
on plain paper. Then the parts are transferred 

neil paper with carbon paper, as below. 


Stencil Decorations 
for a Tlope Chest 


DIFFERENT DESIGNS WITH ONE THEME GIVE HAND-PAINTED EFFECT 


By Joseph Aronson 


TENCILING is an ancient method of 
Gsimplitying the reproduction of 8. dec- 
orative theme. By cutting the elements of 
the theme out as separate stencils and then 
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combining them in different ways, a gen- 
erous variety of related, but not quite identi- 
cal, designs can be created. 

Decorations from Pennsylvania Dutch 
furniture are particularly suitable for the 
chest above, for its design also came from 


In cutting the stencil, @ razor-sharp knife with o 
good grip is important. The easy sweoping cut that 
produces @ flowing curve is a matter of practice. 


Pain 
stamping motion, straight up ond down. The paint 
must be thick, If thinned too much, it wil 


is applied through the stencil with o light 


flow. 


ign is first transferred to the 
chalk s0 that changes can be made until 
the desired spacing and arrangement are obtained, 


ign together 
you how much of this touching up to risk. 


the same'source. (For construction details, 
see P.S.M., April '46, p. 152). At the top 
of this page, a Pennsylvania Dutch theme 
has been broken down into its component 
parts. When made into individual stencils, 
these can be used to produce related designs 
for the top and the side and end panels of 
the chest. Only a small amount of freehand 
brush work will subsequently be required. 
After sketching all the units to size on 
plain paper, transfer each to a stencil sheet 
with carbon paper, leaving plenty of margin. 
‘Two or three units can be placed on one 
sheet provided they are far enough apart. 
Stencils usually are cut in a stiff oiled 
paper that may be obtained in paint stores. 
Your knife must be razor sharp. For flow- 
* ing curves,.use an easy sweeping cut and 
at intersections go beyond the line so that 
the inner part falls out without pulling. 
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Yorlotions of a single theme are obtained 
by cutting a separate stencil for each of 
‘then combining them to 


ch iter being repe 
on the ends. At left is the central theme. 


Each part of the stencil {s first transferred 
experimentally to the work with chalk of 
contrasting color. This makes it possible to 
judge when the proper spacing and arrange- 
ment have been obtained. The chalk can be 
Tubbed off when the paint dries. 

‘Thin the paint.to the consistency of thick 
cream with a little Japan drier and a bit 
of turpentine. Be careful not to get the 
paint too thin or it will flow under the edges 
of the stencils. 

‘The stencil brush should have straight 
stiff bristles, and a stippling motion should 
be used. Never attempt to spread or flow 
the paint. If you do not have the proper 
brush, a pad of velvet or felt can be used 
in the same way. It is well to do all of one 
color at one time, and let it dry thoroughly 
before applying another. Clean the stencils 
frequently to prevent smears, 
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All-Steel, 90-Foot Conveyor 
Speeds Assembly of Radios 


AN ALL-STEEL- conveyor, 90 feet long, has 
been installed in the plant where Motorola 
radios are made. Its perfectly flat surface, 
consisting of a series of plates linked to- 
gether in such a way that their operation 
is practically noiseless, speeds the process 
of assembling and inspecting sets. The 
Steel Parts Mfg. Co., Chicago, built it. 


Gauges Curved Glass 


CurveD sheets of glass and 
transparent plastics now can 

be gauged accurately with an 
Aireon Optical Micrometer. It 

is a microscope with a plas- 

tic nosepiece, which is held 

* against the sheet to be meas- 
: ured, When. the microscope 
has in sharp focus a mark on 

the other side of the sheet, the 
thickness of the sheet can be 

= read on the micrometer’s scale. 


Hand Cultivator Enables User 
To Change Tools with Foot 


GARDEN farmers can accomplish most of 
their ordinary chores with a Suburban 
Jones hand cultivator, without a tedious 
delay for changing tool adjustments. This 
cultivator, made by Aircraft Mechanics, 
Inc., Colorado Springs, has four’ built-in 
tools on a rotary unit. The user can select 
the one he needs with his foot; each tool 
automatically locks in working position. 


The quiet operation of the "Steelok” conveyor tends 
to lessen nervous fatigue in those who work at it. 


Automatic, Adjustable Wrench 
Keeps Constant Grip on Nut 


‘THe jaws of the adjustable 
Larc-o-matic wrench, produced 
by the O. W. Hedstrom Corp., 
of Chicago, keep a constant 
grip on square, hexagonal, 
metric, and odd-sized nuts 
while ‘the handle is being 
moved. The wrench automati- 
cally ratcheta and secures a 
1/4, 1/6, 1/8 and 1/12-turn grip 
for close work. It 4s available 
in six-inch, eight-inch, and 10- 
inch sizes. 


Tencinch size of the 
Lare-o-matic wrs 
opens 1% ine 


The wrench is shown in By a simple movement 
en open position here, of the thumb: 

fore pressut op. idjus! 
plied to hexagonal nut. jaws 
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North American Aviation’s new 
low-wing private plan e NAvion 4, carries four per 
sons comfortably, Used as a miniature transport 
haul 700 pounds of cargo in its spacious fuselage 
This n e al-plane field is p% 
by a 185-hor wer, six-cylinder Continental engine 
an pull the ship up to a ceiling of 16,500 feet, I 
veight is 2,500 pounds, and its tank capacity of 40 gallc 
of fuel gives the ship a range of 506 miles cruising at 
All landing gear is retractable 
roomy cabin section is handsomely finished 
upholstery, has a heater, and is furnished 
ith a rear-view mirror and ash trays. Not unlike ar 
automobile body, the cabin has a full-vi 
side windows, and a rear pa 
‘The NAvic 


az 


oe 
POPULAR 


120 scienc 


Betatron Gets Porcelain Tube 


Pror, Dgnald W. Kerst (above, left), in- 
ventor of the first successful betatron, 
places a new porcelain vacuum tube into the 
machine that can locate flaws as small as 
one eighth of an inch in a huge piece of 
steel and can examine the interior workings 
of machinery enclosed in metal housings. 


Neptunium Poses for Picture 


Tue scientific pin-up below spotlights 10 
micrograms of pure neptunium dioxide 
superimposed on a 10-cent piece (magnifica- 
tion, fortyfold). This man-created element 
is an essential link in the production of the 
atom bomb. The black portion to the right 


The doughnut-shaped tube produces 20,000,- 
000 X-ray volts that can penetrate steel 
20 inches thick. Assisted here by Gail D. 
Adams, a fellow University of Illinois 
physicist, Prof. Kerst is now designing a 
betatron that will produce more than 250,- 
000,000 volts of X-ray energy to be used 
for laboratory research in cosmic rays. 


of the tear-shaped bead of the capillary tube 
is the neptunium, which would have to be 
multiplied 250,000 times in quantity to weigh 
as much as the dime. Neptunium, actu 
dark brown in color, 
atomic pile from a neutron bombardment of 
uranium 239. Next in the chain is plu- 
tonium, the atom-bomb explosive. 


Plastics go BI 


By GOLD V. SANDERS 


LASTICS products bigger -than a barn 

door are now being turned out. almost 
as easily as an ash tray. “There is no rea- 
son,” says Egmont Arens, noted industrial 
designer, “why even a 50-foot boat cannot 
be built by the same techniques.” Those 
techniques are based on low-pressure mold- 
ing, a process developed during the war and 
now becoming more directly important to 
civilians, 

‘The new methods do not supplant older 
ways of forming plastics but they are wid- 
ening the uses to which synthetic resins can 
be put. Larger molded articles can be pro- 
duced and reinforcing materials can be com- 
bined with plastics to make stronger end 
products. 

Chemists took the first step when they 
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The Atmosphere Molds 


created new synthetics capable of being 
“cured” without resort to the very high pres- 
sures and temperatures required for other 
molding methods. Engineers then found 
ways to take advantage of these properties. 
It was done first in the airplane industry. 

‘The pressures employed to mold many of 
the common plastic articles we see around 
us run to thousands of pounds per square 
inch, Such force is needed to set up the 
polymerization or hardening process in the 
material and drive the plastic into every re- 
cess of the mold. Hydraulic presses to gen- 
erate these pressures and alloy steel molds 
to withstand them are costly, and a cabinet 
for a table radio is about as big an article 
as it is ordinarily economical to produce in 
these ways. 

‘The newer synthetic resins will “set” at 
pressures next to nothing and at room tem- 


A chair of combination plo 
hos only three ports, in contro: 
ordinary wooden chair, shown 


[ASTIC HOUSING UNITS elready ha 
ved by ©: Ca 


Ilustration by LESTER FAGANS 


chile Bedy-fiting lines, which F 
New Materials into Homes. ture (below) designed by Egmont Arens, are easily 
transferred to combination plastics under a 
aell: emenal.of hast,jend. pressetor A 
2 growth for low-pressu 


perature. The atmosphere's pressure, less 
than 15 pounds per square inch, is enough 
to set these resins, and a vacuum process, 
involving a heavy rubber bag, has been de- 
veloped to utilize it. This process and an- 
other, which requires pumping air into the 
rubber bag, are both diagramed on page 126, 
Heat is commonly applied by pushing the as- 
sembly into an autoclave, a steam chamber 
that can be sealed like a home pressure 
cooker. 

Rubber blankets are used, too, both in 
autoclaves and otherwise, to hold pressure 
or create a vacuum. There are almost limit- 
less ways, in fact, of molding the new sensi- 
tive resins. Hydraulic and mechanical presses 
and clamps of various kinds are employed, 
depending upon the size and shape of the 
article to be formed. Heat is sometimes 
supplied by batteries of infra-red lamps, hot 
air in large ovens, or steam jackets, 

Just as the methods of forming are simpler 
and less critical in low-pressure molding than 
in other types, so are the molds used. In- 
stead of alloy steel, they are made of wood, 
sheet metal, plastics, plaster, cast metal, 
and even concrete. Because the heat and 
pressure they are subjected to are not great, 
such materials serve very well. When rub- 


1. Workmen above lay strips of ve 
ly lapped like shingles, over a mold. This is 
step in the Lap-Ply process, invented by 
Eugene O'Hare, Casein Corp. technical 


2. A rubber blanket (top right) is lowered 
over veneered mold of a deck cover. The 
blonk: is mode airtight and o vacuum 
is created, forcing v 


3. Electric heating pods, lai 
quickly "set" the plastic adhesive between 
plies ‘of wood. The finished deck cover 
(right) is entirely without seams. 


ber blankets or bags are used, they become 
virtually one side of the mold, thus avoiding 
the expense of making a matching pair of 
molds. 

‘There are as many ways of combining the 
materials used by low-pressure molders as 
there are ways of molding them. The syn- 
thetic resins are reinforced with wood, pa- 
per, fabrics, vegetable fibers such as sisal, 
fiberglas, and even metal. The resins gen- 
erally make up less than half of the low 
pressure product, the rest being the cheaper 
reinforcing materials. Such reinforcing ma- 
terial cannot well be used in compression or 
injection molding. 

‘Combination plastic products are like re- 
inforced concrete in that each material adds 
strength to the others when they are com: 
bined. ‘The combined material is extremely 
strong for its weight. This doubtless is why 
the aviation industry pioneered the low- 
pressure techniques and largely developed 
them so far. Aviation engineers have pro- 
duced a great many airplane structural 
parts of plastics that proved stronger for 
their weight than anything else that could 
have been used. Whole airplanes, such as 
the British Mosquito bomber, have been 
made of wood veneer bonded with plastics. 


There are no seams in the on 
foot dinghy above, built of sisal by 
the Abbott Boat Co. It weighs 80 Ibs. 


Streamlined housings of all kinds—radomes, 
antenna covers, jettison fuel tanks—have 
proved to be strong and efficient while sav- 
ing weight to an important degree. 

‘Low-pressure methods have given birth 
to a variety of “sandwich materials” suit- 
able for structural members wherever light- 
ness with strength is essential. In the Mos- 
quito bomber, the filler of the sandwich is 
balsa wood, with laminated wood veneer 
skins bonded to it with plastic. Other sand- 
wiches have cores of corrugated paper or 
cloth that become surprisingly strong when 
impregnated with resin. Engineers have 
tried using a new plastic “foam” for a 
sandwich filler that gives promise of still 
greater saving in weight. This plastic 
sponge weighs only about one seventh as 
much as cork, 

‘The faces of these sandwiches are made 
of wood, sheet metal, or impregnated cloth 
and paper, laminated and cured. They need 
not even be of the same material. A metal 
face can be used on one side and wood on 
the other. 

Sandwich material would seem to be well 
adapted to the building of lightweight pre- 
fabricated houses—for walls, floors, ceilings, 
partitions and roof. Henry C. Carney, an 
aviation engineer of wide experience, has 
designed a small five-room house to be 
fabricated of such sandwich stuff with a 
filler of corrugated paper. The house would 
be made in four parts, each light enough 
to be trucked to the building site. 

‘How cheaply such houses can be built and 
how satisfactory they will be remains to be 
seen, But if we are to have a plastic house 
it will surely be made by low-pressure mold- 
ing techniques. Synthetic-resin adhesives 
much like those used in these molding proc- 
esses are the magic ingredients in exterior 
plywood, now being employed in outdoor 
construction of many kinds. These glues 


are the first genuinely waterproof adhesives. 
They are plastics from the same phenolic 
base as your telephone handset. 

The low-pressure molding industry is con- 
verting to civilian production, The first 
nationwide conference of its technicians was 
recently held in Chicago. Experts compar- 
ing notes there found that the following 
products of low-pressure molding are now 
being produced or soon will be: Prefabri- 
cated homes, furniture, luggage, caskets, 
boats, instrument cases, doctors’ kits, radio 
cabinets, table tops, wall paneling, plywood 
surfacing, back panels for refrigerators, 
doors, artificial limbs, instrument housings, 
window sashes and frames, drainboards, 
serving trays, football helmets, aircraft 
parts, ice dispensers, solid sheet roofing, 
radar housings, and electronic insulation. 

Egmont Arens predicts that within five 
years the low-pressure molders will use a 
far greater tonnage of plastics than the high- 
pressure fabricators, dominant until now. 

Four types of molded boats displayed at 
the convention all had continuous skins— 
no seams to calk. Boat builders are some- 
what ahead of other manufacturers because 
they turned out such craft for the Army 
and Navy during the war. Plywood boats 
are products of low-pressure molding. 
Others are made, all in one piece, of im- 
pregnated duck, sisal mats, and various 
combinations of plastic-impregnated mate- 
rials. All are strong, durable and seamless. 
‘The boat-makers are trying to cut costs and 
are constantly working on new techniques. 

For many small articles that are better 
made of plastics than any other material, 
high-pressure molding still is more econom- 
ical, more automatic. The same is true of 
the extrusion method, which produces anoth- 
er horde of plastic items. But low-pressure 
molding, the youngster of the family, seems 
to be a lad with a brilliant future. 


One way (left! to mold in an 
“autoclave (steam chamber) is 
to put a rubber bog Inside a 
hollow mold lined with the 
Plastic materiel 10 be formed, 
Air forced inte the bog holds 
YAN moteriol in ploce for curin; 


wer both plastic material 
if motd, Vacuum is then created| 
bag, drewing it. inward. 


‘This gunner's seat is made, 
of Jominoted cloth, impreg- 
noted with one of the low= 
pressure molding resins. Mf) 
is as strong os sheet metel 
“weight much tess, | 


] Fiberglas cloth and synthetic resin 2. Pouring the "syrup." An exact amount 
made radar covers (radomes) during of plastic varnish is spilled over the 
the war. Girls here fit cloth to © mold. fiberglos "sock" after it has been fitted. 


3 A batch of radomes is shoved into on 4 When the radome comes out of the 
autoclave, where they will be cooked autoclave, cured, it is removed from 
the mold by blowing compressed air inside. 


into solid, rigid, very’ strong pieces. 


Baby buggy bodies 


pad inte a strong, 
light, one-piece body. 


Hurtling skyward of almost a 45-de- 
@ |et-propelled Lockheed 


The rockets develop 2,000 pounds of 
thrust for 12 to 15 seconds to supple: 
ment the 4,000 pounds of thrust gen- 
erated by the GE I-40 jet turbine, 


A cold-starting fuel for aircraft operat- 
ing in subzero temperatures eliminotes 
all prehoating equipment used in "warm- 
ing up." Developed by The Texos Com- 
pony, the new fuel is bottle-fed into the 
regulor fuel lines after the main lines 
ore shut off. After a two-minute worm 
up bottle is removed, ond engine 
draws fuel from regular gasoline tonks. 
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inset)"helps boost the cruising 


speed of the 40-passenger Conv 
1. With 34,000- 
ship will 
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DIAPHRAGM IS 
SENSITIVE TO 
TEMPERATURE 


AIRSPEED DIAPHRAGM 
SENSITIVE TO 
AIRSPEED 


ALTITUDE 
DIAPHRAGM, 


BULB ASSEMBLY 


The Hobbs Flight Hour 
Meter automatically logs o 
plane's actual flying time. 
A switch actuoted by air 
Pressure controls the meter. 
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Republic's XP-84 Thunderjet 
fighter, successfully test 
flown, is powered by a now 
axial-flow GE jet unit. Note 
the air scoop in its nose. 


The Kellman True Airspeed 
Indicator (left) eliminates 
involved humon computa- 
tions and shows accurately 
and instantly the speed at 
which on oirplane is flying. 


Bulky oir freight (11,500 Ibs. 
of it) can be loaded on fat 
Loister-Kauffman transport 
below. Its two Pratt & Whit. 
ney engines can be removed 
in 8 hours, making it a glider. 
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Tiny Circuits of Silver ‘Ink’ 

Baked on Ceramic Base Plates 
By HARTLEY E. HOWE 


'ECHNIQUES borrowed from the graphic 
arts now “print” whole radio circuits. 
‘The maze of wiring is replaced by a pattern 
of silver “ink” on.a ceramic base as hard as 
gem. Resistors are sprayed on. Conden- 
sers are paper-thin disks. Tubes are the 
size of flashlight bulbs. The result is a cir- 
cuit that is not only extremely compact, but 


rugged, simple to check and repair, and easy 
to manufacture quickly and precisely. 

Once again one industry has borrowed a 
process from another, as in the adaptation 
of paper-making techniques to tin-plate 
manufacture. In this case, it is the familiar 
silk-sereen process used in printing labels, 
posters, and textile designs. With it, a mas- 
ter circuit can be reproduced simply and 
exactly from a pattern almost as easily as 
a calling card is printed. 

Behind the new application of this old pro- 
cess lies a wartime search to perfect one of 
our most potent secret weapons, the proxi- 
mity fuse (PSM, Dec. ‘45, p. 86). This dead- 
ly gadget enabled an antiaircraft gun to 
knock down a hostile plane without a di- 
rect hit, by an elaborate electrical hookup 
that exploded the shell as it neared the tar- 
get. The fuse, no longer than an ordinary 
radio tube, carried a completely self-cone 
tained turbogenerator, control circuits, 
safety devices, and an entire radio transmit- 
ter-receiver. 

The space problem was tough enough, but 
a worse one was the terrific impact that the 
fuse had to sustain at the moment of firing 


in printing radio circuits for commercial purposes. 
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—equal to a blow 10,000 times its own 
weight. Conventional wired circuits just 
couldn't take it. 

‘The whole problem was turned over to 
the National Bureau of Standards, working 
with the Centralab Division of Globe Union, 
Inc, Centralab had a lead toward a solu- 
tion. Before the war its researchers had 
worked on a way to build capacitors and 
resistors by bonding silver to ceramics. Now 
they applied the principle to whole circuits 
—wiring, capacitors, and resistors all on one 
ceramic base. It worked; the proximity 
fuse began smelling out and destroying ene- 
my planes in upper space—and today’s 
printed circuits are available for peacetime 
uses. 

First step in printing a circuit is to make 
a pattern, which is photographed and printed 
on a silk ‘screen coated with sensitive emul- 
sion, The portions masked by the pattern 
are water-soluble and can be washed away, 
leaving the exposed emulsion on the silk in 
a stencil pattern of the circuit. 

The “ink” is finely divided metallic silver 
or silver oxide mixed with binders and sol- 
vents to form a paste. This is spread on 
the screen, which is placed on the ceramic 
base plate. A neoprene bar is then pulled 
along the screen, forcing the silver through 
the stencil onto the surface of the plate to 
print the circuit. The silk mesh makes the 
deposit uniform throughout. It is fixed in 
place by baking it at a temperature between 
1,800 and 1,500 degrees. The heat removes 
the solvents and binders and leaves the pure 
silver bonded to the plate with a tensile 
strength of about 3,000 pounds to the square 
inch. 

‘The circuit completed, the next step is to 
add the resistors. These are also “ink,” 
but a different compound: a conducting ma- 
terial such as finely divided carbon, an inert 
filler, a binder and a solvent. By combining 
Proper proportions of these elements, and 
making variations in the dimensions of 
the resistor, exact resistances can be made 


ranging from 3 ohms to 200 megohms. 

‘The carbon mixture is sprayed on the base 
plate through a stencil, and after air drying 
the plates are again baked, this time at the 
much lower temperature of 300 degrees. 
After being coated with resin the resistors 
are highly stable under heavy loads or high 
humidity. 

‘The capacitors or condensers are the third 
element to be added to the circuit. These 
are also of a novel type: paper-thin ceramic 
disks, silvered on both sides and from % to 
% of an inch in diameter. Attaching these 
tiny capacitors to the base plate is a deli- 
cate job. A low-temperature bismuth solder 
must be used because the heat of normal 
soldering would crack the thin condenser 
plates. In addition, two percent silver must 
be added to the solder to prevent it from ab- 
sorbing the silver from the base plate. 

Since ordinary solder would soak up the 
circuit, silver solder is also used in the final 
step, adding the tubes. The new tiny tubes 
developed during the war, highly efficient, 
rugged, and with an extremely low filament 
drain, are used to keep the unit compact. 

The plates on which the circuits are 
printed are made of a ceramic called steatite. 
When molded, under great pressure, the 
plates are chalklike, To shrink and harden 
them, they are dipped in glass-forming ma- 
terials and fired in kilns at around 2,400 de- 
grees Fahrenheit. When they come out they 
are hard enough to cut glass. Steatite will 
not absorb water, solvents or acids even 
when completely submerged—extremely im- 
portant for electrical use. 

Centralab does not plan to produce com- 
plete radio sets itself but rather component 
parts, including amplifiers, filters, control 
circuits and small subassemblies, for other 
manufacturers. Subcircuits printed on 
plates plugged into the main chassis are as 
easy to change asa tube. This is particular- 
ly important in the export trade: radio re- 
pairmen are few in remote areas and a 
plugged-in circuit that can be bought as a 
unit, like any spare part, will enable the own- 
er to make his own repairs. 

Vest-pocket radio telephones to be car- 
ried by individuals still lie in the future but 
there are many immediate uses for the tiny 
circuits. Hearing aids can be made far 
smaller and more compact. Meteorological 
instruments can be lighter and stronger. 
Electronic controls of all sorts, in fact, will 
benefit from the ruggedness and simplicity 
of the silver circuits, and from the small 
amount of space they occupy. 


The bottom of a regulor radio chossis, with its 

clutter of wires and parts, contrasts strikingly 

with the compact base plate of o printed radio 

circuit, shown at @ comparable stage of assembly. 
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Supported by rigidly attached steel pontons each  trocis propelled them. On hitting the beaches, the 
filled with rubber sponge, 30-ton Army tonks be- girdles of pontons were blasted loose by explosive 
came tiny battleships that swam ashore from lond- rivets controlled by the tank crews, enobling the 
ing craft firing their turret guns to support beach- tanks to pitch into the battle on land. Motor ex- 
head invosion troops in the Pacific. First used at houst goses were co 
Okinawa and monned by U.S. Marines, the unor- stick up like 
thodox warships are now di to have woddled 
through heavy seas at 5/2 miles on hour. The 


Shown here are two forms of 
the unconny “Roe,” the fly- 
3 radio bomb with the tele- 


pp. 84 ond 120). 
tric torget seekers in the 
bomb's nose detect a light 
ond direct the 


How two of the shroud-winged "Rocs” nestle under 
the wing of a Flying Fortress is shown above. Tele- 
vision shows bombardier where each 1,000-pounder 
is going ond he steers it by radio. First "Rocs" 

fected hod four wings, carried 500 pounds of 
explosives. Ino test, one of them landed (left) 
within 25 feet of magnesivm-flores target. 
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Long, fixed windows with panel 
‘openings for fresh air above and 
below provide plenty of sunlight 
in the ‘prefabricated solar home. 


They are on the south side under 
Wide eaves that admit sun only in 
winter. Insulated double pan 

make storm windows unnecessary. 


BAFFLES IN A NEW CHIMNEY CAP deflect 
both rain and cold-air downdrafts. Each of. 
the three baffles in the cap shown below 
Jeads to a louver, thus providing outlets for 
water and wind before they can reach the 
chimney proper and cause dampness or ir- 
regularity of draft. The caps are made by 
Alois Steiner, of Hoboken, N. J. They are 
available in three sizes ranging from 6%” 
to 81%" square and will fit most standard 
chimneys. 
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PREFABRICATED SOLAR HOUSES combine 
two currently popular ideas in home design. 
The one shown here is manufactured in 
standard wall, partition, and roof-panel units 
by Green’s Ready-Built Homes, of Rockford, 
Ill. Units can be adapted to a variety of one- 
story floor plans. No basement is used, the 
homes being put up instead on poured con- 
crete foundations, They have tile-duct floors 
for thermostatically ‘controlled warm-air 
radiant heat from a gas furnace in the 
utility room. 


PROTECTING LINOLEUM 
is easy with a new liquid 
said to make periodic wax- 
ing unnecessary. It is ap- 
plied with a medium-wide 
brush and dries in an hour. 
According to the manu- 
facturer, the Wesson 
Houseware Products Com- 
pany, of Chicago, the fin- 
ish acts as a preservative 
on the linoleum and will 
withstand many washings. 


— JOINTS ARE SEALED without messi- 
ness by use of a new joint compound in stick 
form. Three or four strokes of the stick 
across the threads are sufficient. The sub- 
stance spreads when 
the connection is 
threaded on and, be- 
sides sealing, acts as 
a lubricant and rust 
retardant. It can be 
used also on nuts, 
gaskets, and the like. 
The Lake Chemical 
Co., of Chicago, is 
the maker. 


QUICK-ADJUSTMENT KNOBS requiring no 
wrench or screwdriver are provided on the 
17” lawn mower shown above. The two 
imnobs are at the ends of the blades. One con- 
necting with a leveling device adjusts the 
height of cut, and the other provides adjust- 
ments as fine as ,001” for clearance between 
the blades and bottom knife. The mower, 
known as the Michigan Noiseless, is a prod- 
uct of the new lawn-mower division of Reo 
Motors, Inc., of Detroit. 


BANGING OF DOORS against walls or 
doorstops doesn't occur with this washer 


that limits the opening to 90 deg. It is in- 
stalled on the pin of the top hinge. Motion 
is restricted when the hinge leaves come in 
contact with the raised portion of the washer. 
‘The device is made by Door Stop-Nut, Inc., 
of Chicago. 


-Los Angeles, distrib- 


LIGHT FOR IRONING. This pivoted fluores- 
cent unit swings out from the same wall 
cabinet that houses the ironing board, and 
gives well-located, shadowfree illumination. 
It was developed by Myrtle Fahsbender, di- 
rector of home lighting for Westinghouse, 
and is installed in the John Wanamaker 
“Home of Vision” exhibited this spring in 
New York and Philadelphia. 


PREASSEMBLED HOUSES are now being 
shown in department stores and sold like 
furniture. Parts of the prefabricated house 
shown at left are assembled first with pre- 
cision jigs in the Johnson Quality Homes 
plant to assure accuracy. It is on display 
in the Wanamaker stores. 


VENETIAN-BLIND WINDOW PANES per- 
mit home ventilation without draft. The 
panes look like and operate like Venetian 
blinds, Dut they are made of window glass, 
clear for ordinary use 
or frosted for privacy 
in bathroom or bed- 
room windows. Sizes 
are standard for in- 
stallation in windows 
or doors of new or old 
homes. Lyle Bishop is 
the inventor of this 
Bishop Venta-Glass 
window, and the Nu- 
Air-Wa Company, of 


utes it. When closed 


USEFUL AUTO HINTS 


1 SUMMER HEAT IN THE TRUNK com- 
partment can make the spare tire grow 
old long before its time. To cool the trunk, 
a hole about 6” in diameter is cut in the 
shelf behind the rear seat and a wire mesh 
mounted over the hole, Another hole is 
drilled in the trunk floor close to the catch. 
Insert the funnel into this hole, split the 
spout, and nail (or solder) the funnel in 
place to the floor.—S, S. PALESTRANT. 


2 ROADSIDE FLARES are worth carrying 
even though you may rarely need them. 
A simple flare can be made from a jelly jar 
and a stubby candle. Cut a hole in the jar 
top and put in a candle—KEN MURRAY. 


3 CLEANING SPARK PLUGS is as easy as 

shaking a stick with the gadget shown 
‘at the right, and done the same way. The 
pipe is tapped at one end to fit the plugs, 
and closed at the other. Put in some darn- 
ing needles and a little gasoline and shake 
briskly.—I. J, STRETTEN. 


4 FIXING A FLAT when you have an axle 

jack usually means reaching far under 
the car. One way to avoid this is to bolt the 
jack to a narrow board, or to one of two 
boards hinged together to make it easier to 
stow them in the tool compartment. The 
hinge can be placed facing down as shown 
here, or up.—D. K. ABELS. 
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Fuses or a circs 


breaker (left) ond a generator regulator stand guard in automobile electrical circuits. 


Electrical Safety Valves Protect Your Car 


By WILLIAM H. CROUSE 


UTOMATIC controls are as essential to 
the electrical system of a car as a 
safety valve is to a boiler. In the absence 
of fuses or circuit breakers, short circuits 
could cause serious damage or fire. With- 
out such protective devices as voltage and 
current regulators, both the generator and 
battery would be constant troublemakers. 
‘A cutout relay, a voltage regulator, a 
current regulator—the three magnetic 
switches that usually are designated col- 
lectively as a generator regulator—and 
a number of fuses comprise the main safety 
valves in the electrical system of most mod- 
ern cars, In some, circuit breakers or ther- 
mostatic relays perform the function of fuses. 
There was a time when comparatively 
small demands were made on an automo- 
bile’s electrical system, and a third-brush 
generator could do the job. In these gener- 
ators, the maximum output is easily con- 
trolled by adjusting the third brush. But 
as electrical accessories were added and the 
output was stepped up (as it had to be), 
battery overcharge and high voltage result- 
ed, particularly on long trips. To overcome 
these tendencies, a system known as step- 


voltage control was adopted. ‘This consists 
of a cutout relay and a step-voltage control 
unit, the latter being a magnetic switch op- 
erating much like the former. 

‘Third-brush generators, however, are slow 
in reaching their maximum efficiency, and 
at higher speeds the output tapers off. They 
have now largely given way to straight 
shunt generators, with which a cutout relay, 
a voltage regulator, and a current regulator 
are usually all employed. 

A cutout is the policeman that keeps the 
generator-battery circuit a one-way street. 
When the generator is delivering current, 
the contact points in the relay close mag- 
netically, allowing current to flow to the 
battery. When the output drops off to the 
point where current would flow back from 
the battery, the contact points automatic- 
ally open. ‘The voltage regulator, as its 
name indicates, prevents the generator from 
directing too large a voltage at the battery 
and overcharging it. Likewise, the current 
regulator keeps the generator from exceed- 
ing its maximum rated output. 

Erratic ammeter action, a rundown bat- 
tery with a low charging rate, and a fully 


may 
1946 139 


charged battery with a high charging rate 
all are likely signs that there is something 
wrong in the regulator. With a low battery, 
the charging rate should of course be high. 
If the rate is low, first check the leads and 
connections between the generator and bat- 
tery, for if these are defective a normal 
charge cannot reach the battery. Clean any 
corrosion from the cable connections at the 
battery terminals with steel wool, tighten 
the cable clamps, and coat the terminals 
and clamps lightly with vaseline to retard 
corrosion at these vital points. 

If the charging rate remains low, there 
may be a defect in either the regulator or 
generator. To determine which is at fault, 
operate the generator at a medium speed 
and momentarily connect the field terminal 
of the regulator to the regulator base or to 
the generator terminal with a screwdriver 
or jumper lead, making the connections ac- 
cording to the type of unit. On Auto-Lite 
and Delco-Remy passenger car regulators 
the field terminal should be connected to the 
regulator base for the test, but on Ford reg- 
ulators the field terminal should be con- 
nected to the generator terminal. If the out- 
put increases considerably when the con- 
nection is made, the regulator is at fault. 
Otherwise, it probably is the generator. 
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A screwdriver placed across the 
generator ond battery term 

nals of a Delco-Remy regula- 
tor, above, polariz 

erator corn 


Many regulators are fac- 
tory-sealed to discourage 
random tinkering, for such 
attempts often cause more 
harm than good. But in 


the absence of a trained 
serviceman, there are some 
repairs you can make pro- 
vided you treat the regu- 
lator like the delicate in- 
strument that it is. (See 
‘ov. ‘43, p. 128). If you find, for 
instance, that a half-charged battery is not 
receiving enough current from the regulat- 
or, it may be that cleaning the contact 
points will clear up the trouble. First, re- 
move the lead from the battery terminal of 
the regulator to avoid grounding the battery 
side of the circuit. Then clean the points 
with a few strokes of a thin, fine-cut contact 
file and pull a strip of clean linen between 
them to remove filings. Take care not to 
disturb any spring-tension adjustment. 


Should there be ony doubt whether a fuse is good, 
this testing rig will quickly show whether it is. 


‘When the charging rate is high 
with a charged battery, operate the 
generator at a medium speed to 
obtain a high charging rate and 
then disconnect the lead from the 
field terminal of the regulator. This 
opens the generator field circuit. 
If the charging rate drops off, the 
regulator has an internal short or 
ground or is improperly set and 
will require replacement or adjust- 
ment. If the charging rate remains 
high, the generator probably has a 
short or ground. 

As a final step in any repairs in 
which generator or regulator leads 
have been disconnected, it is im- 
portant to see that the generator 
has the correct polarity before the 
engine is started. This can be done 
by connecting a screwdriver or 
jumper lead momentarily between 
the battery and generator terminal 
of the regulator after all leads are 
connected. This permits a brief 
flash of current to flow from the 
battery through the generator and 
polarize its field magnets correctly. 

‘Two types of fuses are employed in motor 
vehicles. Some are visible in glass tubes. 
Others are enclosed in fiber cartridges. The 
visible type is used primarily in automobiles 
and the others in trucks or buses. 

In general, lighting and accessory circuits 
are fused. Therefore, when either the lights 
or accessories fail to function there is a 
possibility that a new fuse is required. When 
a fuse blows it is only common sense to in- 
vestigate before replacing it, for the mere 
fact that this has occurred shows that some- 
thing is wrong. Whatever it is, the trouble 
should be corrected before the new fuse is 
installed. 

In addition to preparing for trouble by 
carrying a spare fuse or two, the car owner 
can help forestall it by a periodic check of 


If @ short circuit puts @ vibrating circuit breoker 
into oction, its audible clicking warns of trouble. 


Your dosh ammeter probably will serve notice of defects in 
‘ony low-voltage circuit. Above, the orrow points to the fuse. 


all the wiring to see that contacts are secure 
and that corrosion has not occurred. At the 
same time, check over the wiring, with 
particular attention to places where the 
insulation may be abraded. 

In buses and trucks, thermostatic relays 
or circuit breakers (also called current- 
limit relays) sometimes perform the work 
of fuses. When there is excessive current, 
the bimetal blade of a thermostatic relay 
warps, opening the circuit. When it cools, 
the circuit closes. This repeats until the con- 
dition that causes it is corrected. 

Two types of circuit breakers are used, 
vibrating and lockout. Both are of similar 
construction. When a heavy flow of current 
occurs, the iron core of the circuit breaker 
is magnetized, causing it to attract the iron 
armature and separate the contact points. 

In the vibrating type, this cuts off all 
current momentarily, the points return to 
contact, and the process is repeated, causing 
a warning clicking sound. In the lockout 
type, there is an additional high-resistance 
winding around the iron core, the ends being 
connected across the contacts. Hence, when 
a heavy flow of current magnetizes the core 
and the armature is drawn against it, the 
magnetic field of the fine wire keeps the 
armature in place and the contact points 
separated. A small amount of current con- 
tinues to flow through part of the shorted 
circuit, but serious damage is prevented. 

Both types of circuit breaker are some- 
times used on the same car, the vibrator 
being connected in the lighting circuit and 
the other in the circuits to the accessories. 

may 


vas IAL 


Stan and a Sechoolmarm 


By MARTIN BUNN 


TAN HICKS, the Model Garage grease 

monkey, stopped whistling as he com- 

pleted the minor job he was doing, and 
with a note of preoccupation said: “It’s 
funny.” 

Gus Wilson looked up from another job. 
hat's funny?" he asked. 
was just thinking,” Stan explained. 
hat is funny—and dangerous, too,” Gus 
cautioned. “It's a habit that could grow. 
But I guess you needn't worry.” 

Stan grinned at his employer. “I was 
just thinking,” he went on, “how different 
things are now from a year ago. Then 
pretty near every customer wanted us to 
do something to make his bus last forever. 
Now pretty near everyone wants us to do 
something to make it go faster.” 

“Well, why not?" Gus said. “A year ago 
the speed limit was thirty-five miles, and 
almost everyone was patriotic enough not 
to exceed it. Now we've got prewar speed 
limits back, and even if most tires aren't 
all they should be, most people want to 
travel at the legal limit. That's only natural 
after al 

“Maybe s0, boss,” Stan conceded, “but 
what is funny is who some of the people 
are.” He pointed at a 1940 sedan near the 
shop door. “That job was brought in while 
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you were out to lunch. Know whose it is 

Gus glanced at the car. “Of course—it 
belongs to Miss Flagstone, the school teac! 
er,” he said. “What's the matter with it 
she's coming in after school to tell you 
all her girlish troubles,” Stan said, grinning. 
“But her big gripe is that it don't behave 
nice when she gets it up over fifty.” He 
looked at Gus with a what-now expression 
on his callow face. “Imagine, boss—an old 
white-haired lady like her!" 

Gus jumped as if a wasp had tagged him. 

“What d'ya mean, old lady!" he yelped. 
“Why, Miss Flagstone’s younger than I am 
—and she’s got ten times more get-up-and- 
git in her than any of you young false- 
alarm fireballs!” 

Stan's grin widened. “I didn’t mean any- 
thing personal. Anyhow, you're different— 
sort of,” he said tolerantly. “Why, Miss 
Flagstone was my teacher in the eighth 
grade, and even then she had gray hair and 
we called her Old Lady Flagstone!” 

“That proves she had fresh kids in her 
class,” Gus growled. “Get the hose and 
a broom, and harness that flaming youth 
of yours to the job of cleaning up the drive- 
way.” 

Stan, the sweat of honest if unwilling toil 
streaking the grime on his face, was busy in 
the driveway when Miss Flagstone got out 
of a taxi. He pretended not to see her, but 
she wouldn't have it that way. 

“Why, Stanley,” she exclaimed, “I thought 
you told me you were a mechanic.” 

Stan's face got redder. “S-so I am, 
ma’am,” he stuttered. “But even a 
m-mechanic has to do jobs like this 
once in a while. You can’t expect—" 

“Of course, you can’t," Miss Flag- 
stone agreed sweetly. “Is Mr. Wil- 
son in?” 

“Yes'm,” Stan told her with polite- 
ness in his voice and murder in his 
heart. “He's in the shop.” 

‘Miss Flagstone went in. Gus, who 
has known her for a flock of years, 
regarded her with freshened interest 
and didn’t find her crisply waved 
blue-white hair, fresh-complexioned face, 
and slim tweed-clad figure at all hard on 
his eyes. “Old lady!” he said to himself. 
“She's better looking now than she was 
twenty years ago!” 

“How's my friend Stanley doing, Mr. Wil- 
son?” she inquired. 

“He's doing all right,” Gus told her, 
“though he'd do it a lot faster if I could 
talk him into taking an automotive course 
down in the city three evenings a week. 


Teach Gus a New Trick 


But he says that when 
he gets through his day's 
work here he’s too tired 
to drive to the city. Ex- 
cept for that, he’s doing 
fine. He's going to devel- 
op into a real mechanic 
some day.” 

“Stanley was one of 
my pet pupils,” Miss 
Flagstone said, “but I 
soon found that he need- 
ed sitting on every so 
often. He still does—and 
T've just sat on him 
again.” 

“Good for you!” Gus 
applauded. “So have I. 
That dumb-and-dirty job 
he’s doing outside is a 
form of sitting on that I 
save up for times when 
he shows signs of getting 
too big for his boots. . . . 
Well, what's the trouble 
with your car, Miss Flag- 
stone?” 

“You'll have to tell me 
that,” she said. “My 
guess is that during the 
war it got out of the hab- 
it of running over thirty- 
five and can't readjust 
itself. Whenever I try to 
drive over fifty the motor 
misses and sputters, and 
sometimes the car bucks 
hard.” 

“Have any trouble 
starting?" Gus asked. 

“Yes,” she admitted. 
“The same thing happens 
in both low and second 
when I try to make a fast 
getaway when a light 
goes green. It doesn't 
make much difference 
driving to and from 
school, but beginning to- 
morrow I'm doing what 
you want Stanley to do— 
taking a—well, a course 
down in the city. I have 
to be there by six o'clock 
two days a week, and as 
I seldom get away from 
school much before five 
Tl have to step on it.” 

“So that’s it,” Gus said. 
“When I tell Stan you're 


taking a course, it may shame him into 
doing the same. If you can do without your 
car until tomorrow afternoon, I'll have it 
at the school before five.” 


US had the best intentions, but rush 
job after rush job came in, and about 

four the next afternoon he woke up to the 

fact that he'd done nothing on the car. 

“Hey, Stan!” he called. “Help me check 
this Flagstone bus. We've got to get it out 
in a hurry. Let’s see, now—engine misses 
at high speeds and on quick starts in first 
and second gear. It could be the coil.” 

He connected an ammeter in series with 
the battery and the primary terminals of 
the coil. The indicator hand moved to the 
5-amp. mark, and when the coil had warmed 
it moved back to 3 amp. and stayed there. 

“No ground or open circuit in the primary 
winding,” Gus said. Then with the engine 
running he held one spark-plug cable near 
the motor block. A fat, hot spark jumped 
the gap. 

“Nothing the matter with the coil,” he 
decided. “And the condenser seems O.K." 

“How about spark plugs?” Stan asked. 

“You check 'em.” Gus told him "ll take 
a look at the wiring and connections.” 

‘The plugs gave good sparks, and the wir- 
ing and connections were in A-1 condition. 

Gus looked at the shop clock. “Maybe 
the grief is in the distributor, or maybe it’s 
in the high-speed jet of the carburetor, or 
it might even be in the fuel pump,” he said. 
“Wherever it is, I'm not going to be able 
to find and fix it in half an hour” 

“Wait, boss,” Stan cut in. “I got to think- 
ing about that old ga! taking ap evening 
course, and I figured if she can stand it so 
can I. Tonight's the deadline for siguing 
up for the next term, and I'm going down 
to the city to register. I could take her 
with me and pick her up after her class.” 


US went down to the Park House and 

ate his dinner, and then went back to 
his shop and retackled the troublesome 
Flagstone job. 

“A worn distributor shaft could be caus- 
ing the trouble,” he reasoned. “If it left the 
distributor shaft free enough for it to wob- 
ble, the cam wouldn’t touch the points when 
the shaft was on the out-wobble.” 

He disassembled the distributor, but all 
its parts seemed to be in perfect condition. 
Next, he checked the carburetor and the 
fuel pump without result. Nine o'clock 
found him badly puzzled. 

Just then Stan came in. 
early,” Gus grunted. 

“It didn't take long.” Stan said. “Miss 
Flagstone will be in for her car in a few 
minutes, Got it fixed?” 


“You're back 
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“No, I haven't,” Gus growled. “It’s got 
me pretty weil stumped.” He scowled at 
the sedan as he filled and lighted his pipe. 
After a few puffs his face brightened. “By 
gum,” he muttered. “I'll bet that's it.’ 

He went over to the cabinet in which 
he keeps his instruments and came back 
with a spring-type scale. With it he tested 
the distributor-psint springs. 

“Ten to twelve ounces,” he said, “and 
they should show at least fifteen.” 

“What's all this?” Stan demanded. 

“Something for you to remember—and I 
should have remembered sooner,” Gus told 
him. “Weak point springs—one of the very 
toughest troubles to diagnose. The point 
springs in this distributor have lost their 
strength and snap. They don't close as fast 
as they should, so the coil is robbed of its 
normal build-up period, and there isn’t 
enough spark to fire the engine.” 

Stan thought that over. “I get it,” he 
said. “But what I don’t get is why the en- 
gine misses only at high speeds.” 

“That's easy,” Gus explained. “At low 
speeds even weak springs have enough snap 
to close the points promptly on the slower- 
revolving distributor cam. We'll put in new 
springs, but we'll test them first. Sometimes 
new springs haven't strength enough.” 

Gus installed good new springs—and the 
engine ran smoothly at all speeds. 

“Say, boss,” Stan asked, “what course 
do you think that old gal is taking?” 

“Something high-brow,” Gus replied. 

Stan grinned. “She's taking dancing!” 

“What?” Gus asked. “Well, she’s got a 
right to take dancing if she wants to. But 
she doesn't need lessons. I know—I danced 
with ber at the Town Club's ball.” 

“Yeah,” Stan retorted, “I saw you. You 
were good, too—in a slow sort of way.” 

Gus reddened. “I can waltz and fox-trot 
well enough. But no fool jitterbugging.* 

“You're missing something!" Stan told 
‘Now, you take the samba—" 


“Now, lookit,” Stan insisted, demonstrat- 
ing. “Left foot forward—right foot farther 
forward—left foot sideways—right foot 
over beside it—left foot— 

Gus did the step. “Nothing to that.” 

“Oh, Stanley's showing you all wrong!” 
Miss Flagstone’s voice said from the shop 
door. “Watch! It's this way! But you need 
music. Switch on my car radio.” 


'WENTY minutes later the door opened 
again, and Joe Clark came in. “I saw 
the lights,” he said. “I didn’t expect this!” 
His face split into a wide grin, and as 
Gus and Miss Flagstone whirled past him 
he tapped his partner's shoulder. 
“Excuse me,” he said. “I'm cutting in.” 
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Terraces are effective on small os well os lorge lots. This one was built up ot the edge of the plot. 


Mattie Edwards Hewitr photo, 


An Extra Room Outside 


ANY a new home is being planned with 

an adjacent terrace at front, on one 
side, or in the rear. Architects and home 
buyers alike see it as an additional room— 
roofless for outdoor living—and the terrace 
is often designed to fit the architecture and 
to match or blend with the house proper. 
Older homes do not always have such an 
“outside room,” but given a level spot near 
the house, or a spot that can be leveled, the 
omission is easy to correct. 

If the terrace site has sun, air, and a 
certain amount of shade and moisture, its 
surfacing may consist of a good plot of 
tough grass, possibly obtained by fertiliza- 
tion, mulching, and extra seeding and care 
of your present lawn. Grass has some dis- 
advantages, though, especially since it can- 
not be used for some hours after a rain. It 
may also stain clothing; and dogs and chil- 
dren will dig in it. 

The next simplest surface is gravel or 
bluestone of the kind used for suburban 
driveways. It requires no care beyond once- 
a-week raking over and occasional renewal, 
is simple and inexpensive, is readily ob- 
tained, and has a pleasant appearance. 
‘When maintained at a depth of 1'2", it will 
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keep down grass and other growth, Bur 
furniture cannot be dragged across it with- 
out making deep marks that need to be 
smoothed out, and it cannot be used freely 
by children, since a fall m a running game 
is sure to bring badly cut knees and hands. 

Bricks make a good terrace and need not 
be expensive if a quantity of old bricks is 
ailable. Set the old bricks in to alternate 
with new ones. Bricks may be laid close 
together as in a wall or with open space 
between for grass, and the patterns are 
limitless. When there is planting between 
bricks, it is well to have a solid brick edge 
and a central solid spot. The grass-and- 


CONCRETE-FLAGSTONE MIX 


For o bose course, use a 1-2-4 mixture with 
coarte. clean grovel as aggregate; for surfac- 
1 port cement ond 2 parts fine sand. 
e surfacing coat may be colored with spe- 


As a set of fla; 
titips ore moved 


hardens, the metal 
to make new forms. 


the House 


brick arrangement may then be utilized in 
the intervening spaces. 

Tiles can be easily obtained in many col- 
ors and are as readily laid as bricks. The 
most permanent results are had by bedding 
them close together in a 14" to 4” layer of 
cement. Work from the house outward and, 
with a hammer and pressure of the hands, 
tap each new tile level and in toward those 
already laid. A pleasing effect is possible 
when colored cement is used and the tiles 
are embedded deeply so the cement will come 
up between them as a series of colored lines. 
Red tiles are harmonious with a red-brick 
house or contrast well with white stucco. 


PLANTING BETWEEN FLAGS 


Arenoria verna, resembles moss, for narrow spaces. 
Mazus reptans, finy creeper from New Zealand. 


Moss, in any of the hundreds of types. 


This narrow side yard lends itself to simple terrocin 
flagstone flooring. The house itself furnishes needed shade, 


Level ground for the terrace can be built up from a slo} 
© retaining wall of field stones (left) or cut stones 


with @ 


right). 


By MORRIS A. HALL 


Other colors may be chosen, or several col- 
ors may be used in a helter-skelter pattern, 
Neither the pattern nor the colors should 
be too aggressive, however, for a terrace 
is intended to be a restful place. 

In random shapes and sizes, or cut to ex- 
act size, 1" thick slate can be obtained at a 
building-supply firm by the square yard. 
It can be as effective in a small terrace as 
it is in a walk. If the home has ite roof, 
or if the general effect is soft grays, mild 
reds, or a combination of the two, slate is 
most suitable. The handyman lays the 
pieces in dirt, grass, cement, or 1” or 0 of 
sand. Colors available are gray, dull red, 


WALL-POCKET PLANTS 


Tunica soxifraga. Teucrium chamaedrys. 


Nepeto mussini. Lavandula vera. =~ 
Cerastium Iberis sempervirens. 
tomentosum. Daphne cneorum. 
Phlox, dwarfs. Rosemary and other 
Santolina incano. shrubs. 
Fill spaces between stones with topsoil. 


may 


1946 147 


‘Mottie Edwords Hewitt photo. 


Shade from o sprawling opple tree cooks « terrace 
of fagsiones thot fi on engle In this house. 


green, an occasional bright red, and modi- 
fications. Slate is easy material to handle, 
especially in large sizes. Tt can be bedded 
down in irregular patterns with 2" of grass 
between pieces, or the stones can be matched 
and dirt put between them. 

Large, flat field stones are a similar mate- 
rial, They can be collected in some vicinities 
or bought from a mason's supply company. 
Most stones are 2” to 3” thick, and they 
come in sizes up to that requiring two men 
to handle. Collected stones may be some- 
what rough, but bought flagstones are us- 
ually sawed fairly smooth on both faces. 

Much less work than collecting stones, 
and cheaper than buying them, is molding 
flagstones of concrete. These may be poured 
right on the site or made up in separate 
flags that can be handled just as are field 
stones or slate. Two forms for such slabs 
are shown in the drawings on page 147. 
One is of wood and makes flags in four 
convenient sizes with straight, even sides 
for arrangement in a variety of patterns. 
The other consists simply of several strips 
of light-gauge sheet metal that can be bent 
around stakes in random shapes. 
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Cemented flags blend with the stucco house here. 
A low wall seporotes lounging space ond garden. 


Even a small city lot con be dressed up. Below, 
2 wading pool, sandbox, and terrace for o swing. 


Conerete flagstones require a fairly 
coarse base 234" to 314" thick on which is 
poured a smoother cement-and-sand surface 
coat 14" or so thick. This surface coat can 
be crowned so that water will not collect, 
and it can be colored with special cement 
pigments or other color powders. Room is 
left between the flags for grass. 

In the case of a house on a steeply sloping 
lot, it is still possible to construct a terrace, 
but some sort of retaining wall will be need- 
ed to hold back the fill. Two are shown on 
page 147, one of rough field stones and the 
other of neatly arranged cut stones. A field- 
stone wall provides additional space for 
growing plants if wide pockets of dirt are 
left between the stones. If the top of the re- 
taining wall is much more than 3’ or 4’ 
above the lower ground level, it is well to 
continue it a little higher than the terrace 
to serve as a low fence. 

For privacy and quiet, a terrace is most 
desirable in the rear of a house, but front 
and side terraces can often be secluded by 
shade trees and shrubs. Southern and east- 
ern exposures are frequently the coolest on 
late summer afternoons. 


BOUNCING THE WASH instead of spinning 
it is the action of the new Apex automatic 
washer. The machine, made by the Apex 
Electrical Manufacturing Company, of 
Cleveland, takes clothes through a four- 
cycle process of washing, rinsing, damp 
drying, and “fluffing.” It is in the washing 
cycle that the basket shown in the photo 


PIE A LA MODE may 
now have its ice-cream 
wedge shaped to fit the 
conventional slice of 
pie, thanks to the Cros- 
by Foundation, of Hollywood. The scooper 
shown above, an invention sponsored by the 
foundation, dips up ice cream of the correct 
size and shape. 


TABLETS OF HEAT 134” in diameter by 
nearly 1” thick and with a burning time up 
to 35 minutes are now being made by the 
J. W. Speaker Corporation, of Milwaukee. 
The tablets have many uses, including 
starting coal fires and bonfires of damp 
wood, preheating stoves or torches, boiling 
liquids, and warming hands. 


bounces the clothes as baffles tumble and 
turn them. The bouncing process is re- 
peated in the fluffing stage. During the 
rinsing, bouncing and spinning alternate. 

‘The machine rests on feet that are hy- 
draulically linked so that the washer is self- 
leveling. An automatic switch stops all 
action when the lid is raised. 


SEALED AGAINST WATER, this flashlight 
operates in rain, fog, and salt air. Body and 
ends are of plastic with rubber washers fitted 
between them to keep out moisture. Usona 
Manufacturing Company, Inc. of Toledo, 
makes the lamp in a two-cell size with a 
three-position switch. 


By CHARLES and BERTRAM BROWNOLD 


HESE unusual book ends can be made 

entirely with hand tools. The door for 
each end may be of plywood, cigar-box 
stock, or other thin wood. It is shaped as 
shown at A in Fig. 1 with six rectangles 
cut out to give the appearance of paneling 
when the piece is glued against a backing. 
‘Two slots near the edge take bits of scrap 
metal, inserted after assembly and painting, 
to represent hinges. Cut the opening in fan- 
light B, drill radially from the edges as indi- 
cated by the dotted lines, and force in short 
lengths of wire. C is a filler strip to be 
glued in above the fanlight. 

‘The steps, pillars, and lintel (Fig. 2) are 
glued and bradded together and to a 1%" by 
444" by 615” backing piece of thin wood or 
plywood, or glued and clamped without 
brads, and the other parts, with the excep- 
tion of the fanlight, are fitted and glued 
in place. Paint the space behind the fan- 
light dark and the rest of the assembly 
light; then paint the fanlight the same light 
color, glue cellophane on its back, and glue 
it in place when the paint has dried. 

Hardware is cut from thin sheet metal, 
except for the doorknob (Fig. 3), which 
may be the pin from a small hinge. The 
knocker (Fig. 4), consists of the strike A, 
which is held to the door with three escutch- 
eon pins, the hammer parts B and C, and 
the holding staple D. Figure 5 shows the 
letter drop. 

‘Thin sheet metal cut 5” by 5” and rounded 
to a 214” radius at one end makes a base. 


POPULAR 
150 science 


Rectongular holes in the door, as shown at left, 
provide on efect of paneling when the backing it 
glued in place. At right, short wires ore forced 
fate the (onlight end fled smooth at the edges. 


Sheet metal rounded ot one end provides a bose to 
slip under the books. Countersink screws in it. 


A Hobnail Lamp 
from Common Parts 


By JOHN J. GALLIVAN 


NE of those old-fashioned hobnail 

globes used on porch lights forms the 
base for this Colonial chimney lamp. Fitted 
with a tubular incandescent bulb, the little 
lamp will provide a soft welcoming light in 
a reception hall or brighten up a dark liv- 
ing-room corner. 

Hobnail globes can be found at mail- 
order houses and in some hardware depart- 
ments carrying electrical equipment. The 
globe is used inverted with the bottom cut 
off at the dotted line shown in the drawing 
so there will be an opening at both ends. A 
method of cutting the glass is detailed in 
the drawing. Be sure to leave a lip or 
flange in cutting the glass so the brass collar 
can be slipped over it. 

Paint inside the globe to harmonize with 
the room. Ordinary show-card color dries 
quickly and is extremely opaque. Two coats 
give a smooth, even finish that is hard to 
tell from opaque colored glass. 

‘Make the wood turnings A and B, and 
then drill A for the socket end and B for 
a 5%” length of %” running-thread pipe 
which, with two nuts on the lower end, 
holds the lamp together. The square base 
is drilled radially and from the bottom, the 
1” diameter hole being stopped at a depth 
of %”. Finish the wood parts with good- 
quality gold bronze and clear lacquer. A 
metal shade holder supports the chimney. 
The shade may be bought or made as shown. 


Colonial charm marks 
this little lamp. The 
socket sets well into the 
wood turning on top of 
the hobnail globe to 
lessen height. A holder 
for a desklamp shad 
screws onto the sock 
to support the chit 


Make turning A a force 
fit in the collar ond 
slip them over the lip 
loft on the globe when 
the bottom is cut out. 


~ TABLE for PORTABLE ELECTRIC SEWING MACHIN 


(OMEN who use a portable 

electric sewing machine know 
the disadvantage of setting it up on 
an ordinary table. Not only is it 
difficult to find a table of the right 
height, but the sewing surface on 
top of the base is several inches 
above the table top so that the ma- 
terial cannot be spread out evenly 
during the work. 

‘The top of this table has a recess, 
which should be made just large 
enough for the base of the machine 
to fit and deep enough for the sew- 
ing surface to come flush. It has a 
drop leaf at the left side that pro- 
vides additional surface for holding 
large pieces of material. The leaf 
is hinged on the underside and is 
held horizontally when in use by a 
support pivoted on a hardwood 
dowel. A shallow drawer holds 
needles, thread, and other items. 

In making the table top, time 
can be saved if the pieces at the 


ends of the depression are cut to inside 
width and two side strips are glued and 
screwed in place, as shown. A board the 
same size as the recess may be made to 


fit in on legs and provide a flush top on 
desired occasions. All stock is pine except 
the feet, which should be made of hard- 
wood.—Henry R. DIAMOND. 
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PERPETUAL-MOTION SUBMARINE. This 
one-man craft, discovered during the raz- 
ing of a barn in Springfield, Ill, anticipated 
the Japs by several years and, to boot, was 
to have been run by a compressed-air per- 
petual-motion engine. Alfred T. Markwood, 
a railroad conductor, who once started a 
company to make perpetual-motion ma- 
chines, was its inventor and secret builder. 
He left Springfield in 1927 for Detroit, where 
he died five years ago without revealing or 
launching his strange craft. 


JEEP IN ACTION. 
George McGinn} 
of Goshen, N.Y¥., 
built the toy jeep 
shown here from 
plans in the Decem- 
ber, 1945, issue of 
POPULAR SCIENCE. 
It’s a pedal-propul- 
sion model with many authentic features. 
“My boy likes it a lot, and many thanks,” 
McGinnis said in submitting the photo. 


wo Saas 


LIQUID NOTES come from this clarinet 
made from a length of garden hose and a 
kitchen funnel. Frankie Hilton, of Pueblo, 
Colo., used a regulation reed and mouth- 


piece in order to get music. The hose is 


holed for fingering. 


‘The boat measures 3’ in width by 12’ in 
length and is built entirely of galvanized 
iron. It was fitted with ballast tanks for 
use in submerging. Water for the tanks 
was to have been drawn in at the bow. 

At right above is the perpetual-motion 
engine, made of bronze. Essentially a com- 
pressed-air motor, it was to drive two 
propellers and—on the familiar old lift-by- 
your-own-bootstraps fallacy—a compressor 
which in turn was to provide the air to run 
the engine. 


REAL TURNINGS 2% LONG can be made 
on the miniature lathe shown below. The 
model, built by L. E. Bussey, of Dayton, 
retired civilian plane-engine superintendent 
for the Army Air Forces, has a 6” bed and 
a swing of 1%". It is a complete engine 
lathe in every detail, including power feeds, 
back gears, and collet chucks of 1/32” to 
%” capacity. Materials used in construc- 
tion of the model were conventional—steel, 
cast iron, and bronze. 

‘The walnut mounting base contains a line 
shaft and 115-volt motor. In operation, the 
motor runs continuously, and the lathe is 
started and stopped by a ball-tipped clutch 
lever near the headstock. The motor can 
be plugged into any 115-volt household out- 
let, and running is noiseless. 


a 


A FATHER-AND-SON PROJECT 


orkbenceh for 


By PAUL J. ALLEN 


OUR son deserves a good start in work- 

shop practice. There's no better way of 
providing this than by giving him his own 
bench, preferably one he has helped build. 
The bench shown may be completed in a 
few hours with nothing more than hand 
tools, yet it will withstand a lot of abuse. 
It's a good idea to devise ways in which 
your son may help in its construction, for 
when you're through the interest thus 
aroused will help carry him forward. 


After cutting the legs and rails to length, mark 
the rail positions on the legs (1). Drill’ screw 
holes in the legs with o 'A” drill ond in the rail 
‘ends with a No. 27 bit, marking all matching parts. 


Remove the top screw from each | 
robbets (4), and saw and chi 
glue to the planks, allow it to be: 

put on and weight down the composition board (5). 


48 
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‘Awemble the ends (2) and ft drill, and cHtoch 
the 31'4" stretcher. Top planks may now be placed 
ond installed (3), each corner screw being offset 
05 shown in the drawing to clear the leg screws. 


the Young Carpenter 


iz 


Sete denon 


FINISHING RADIATORS AND PIPES [ PAINTING ] 


1. Clean surface with sandpaper and steel 
scratch brush. Wipe with clean rags and 
denatured alcohol to remove all traces of oil 
and grease. Do not use gasoline. 

2, Radiators, if new and unpainted, should 
receive a first coat of standard metal primer, 
which should be allowed to dry hard. 

3. The finishing coats should be an eggshell 
or flat finish identical with the wall or wood- 
work of the room. This type of finish gives 
increased heat radiation. Avoid using 
bronzes, if possible, because they cause a 
definite loss in heating efficiency, particular- 
ly on radiators. 

4. Allow all possible time for drying before 
the heat is turned on, and then bring the heat 
up slowly over a 12-hour period. 
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Tropical Scene Inlaid in Five 


Wutre stationed in the Philippines, I 
decided to try my hand at a job of simple 
inlay. Here's what resulfd—a tropical 
scene on the cover of a jewelry box that I 
made from a wood resembling mahogany. 

In this five-wood inlay, I blended ebony, 
the white part of ebony wood, teak, walnut 
from a gunstock, and cigar-box wood, run- 
ning the grain of each piece in the direction 
that would give the best separation from 
and contrast with adjoining pieces. 


Woods Decorates Jewelry Box 


Sides, ends, and the bottom of the box 
were cut from 5/16” stock, the box stand- 
ing 2%" high and being 3%” wide and 
8%" long. The inner face of the %"-thick 
cover was hollowed to a depth of %” with 
a lip of about \;” around the edges. Heart- 
shaped hinges were cut from silver coins 
pounded flat, and a silver chain from an 
identification bracelet attached to the in- 
side of one end of the box keeps the lid 
from falling back.—EMi Gaynor. 


Tweezers Bent from Scrap of Plastic 


Because of its springiness, plastic is a good ma- 
terial from which to make a pair of tweezers, A scrap 
of %” plastic an inch or so wide and 13” long will do 
for the job. Taper the width of the piece from %” at 
the center to \;” at the ends, being careful to get the 
two halves identical. Bevel the ends with sandpaper. 
Heat the plastic in an oven to about 300 deg. F., re- 
move it with gloved hands, and bend in the center so 
the ends meet squarely.—FRANK SHORE, 


Blade for Handy Midget Spokeshave Is Made from Old File 


MODELMAKERS in need of a small spokeshave can 
make one from an old flat file. Heat the file red 
hot and allow it to cool slowly to soften the metal. 
Mark the length of the blade with a cold chisel, 
hacksaw parallel slots about 3/16” apart, and 
knock out the lugs. File or grind the steel to a 
hollow-ground or knife edge, saw off the excess 
metal at both ends, and drill holes for rivets. 
Harden the blade by heating it evenly until red 
and plunging into water; then temper by reheat- 
ing until a spot on the edge previously polished 
with abrasive cloth turns a brownish purple. Im- 
mediately quench in a mixture of two parts of 
motor oil and three of linseed oil. Hone the blade 
and mount it on maple handles.—Joseru Roti. 
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WHAT'S YOUR INGENUITY QUOTIENT? 


Have you pulled off a smart one lately? We will pay for each contribution 


accepted 


for this page showing ingenious solutions of problems in the 


home, shop, garage, or camp. It doesn't matter if it's wacky—if it works. 


GARBAGE GAITIES, the hilarious game the 
collection crews play under my window at 
dawn, may be a lot of fun to them, but not 
to me. 

During one of the noise-filled sessions, I 
dreamed up this idea of slitting a rubber 
hose and wire-lacing it to the bottom rim 
of a can. It has proved to be a bang-up as 
well as a clang-free success.—IRA MINOR. 


WELL, BLOW ME DOWN! The fans we 
salvaged from smashed vehicles in Burma 
turned out to be souvenirs instead of breeze 


machines. They needed 24 volts, and we 
had 115, A water-filled can gave me the 
makings of a water rheostat, but at first the 
fan didn’t run. Those who smirked stayed 
to stare, though, for I flipped salted peanuts 
into the can, making the water conductive— 
and starting the fan.—J. J. STANKOSKY. 


IN HER BRAND-NEW BONNET, this globe 
valve looked like the prettiest thing aboard 
our ship. When a check valve checked out, 
leaving us in a lurch, I shortened a globe- 
valve stem, machined off the threads, and 
also machined a new bonnet. The addition 
of a light spring permitted the valve to 
operate in a vertical as well as a horizontal 
position.—ROLAND D. CUSHMAN. 


NEW BONNET 


VALVE STEM MACHINED. 
AND CUT OFF 


LIGHT SPRING 


KEEP THIS UNDER YOUR HAT, but if you 
ever have to get a dead-storage car started, 
here's a trick I've used. First remove the 
air filter and wedge the choke open. Then 
cover the carburetor with the crown of an 
old felt hat and saturate the felt with about 
an ounce of gas. 

When the starter is pressed, suction from 
the cylinders vaporizes the gas through the 
felt and starts the engine pronto. It runs 
log enough to fill the fuel line and start the 
pump delivering gas—R. L. GovpREAv. 


OR THIS little card tray a gnarled and 

crossgrained scrap of rough 1” walnut or 
mahogany is just the right stock. Plane the 
piece toa %” thickness, transfer the pattern 
outline, and cut it roughly oversize. 

Pockets are turned by screwing the blank 
to a pine backing board mounted on the 
outboard end of the lathe spindle. The board 
acts as a counterweight to reduce vibration. 
Belt the lathe for slowest speed, tuck up 
your loose cuffs, and stand well back while 
turning. If there is still vibration, screw a 
cleat on the pine board to increase the coun- 
terbalancing effect, shifting its position until 
fairly smooth running is obtained. Reverse 


the tray on the backing to turn the second 
pocket, checking the contour with a card- 
board template cut to match the first. 

When the turning is finished, transfer the 
full pattern to the work and scroll-saw the 
edges. Smooth them and run against a 
small quarter-round shaper cutter. In doing 
the carving, outline with a veining gouge 
and then hollow the center leaves. Carve 
with long strokes, carrying out the effect of 
stem butts that branch around the pockets 
and terminate as overlapping leaves. 

Sand only inside the pockets. Finish with 
two coats of shellac and one of wax, Then 
glue felt to the bottom.—EpWIN M. Love. 


Pockets are formed on a lathe by mounting the tray blank on a projecting backing board that acts as a 
counterweight to reduce vibration. The edges are shaped with a quarter-round cutter. Leaves are carved, 
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A Sturdy Bandsaw Base 


By C. W. WOODSON 


‘OR the average home shop, a small band- 

saw is most convenient to use and gives 
best results when ‘t is mounted on a sub- 
stantial individual base. Having its own 
stand and motor permits the saw to be 
moved about the shop as occasion demands 
freeing it from the space limitations of a 
permanent place on the bench. 

Soundly designed to be built of heavy 
stock, the base illustrated here will furnish 
solid support for the saw as well as housing 
for the motor, The legs are made of wood 
3%" square, rounded on one corner, and 
mortised for side and end rails. Waste two- 
by-four stock is used for the rails. 

All frame parts, with mortises and ten- 
ons cut, are shown in the dimensioned 
photograph at the lower left. In the center 
view the top and base have been added to 
the assembled frame, and a %" by 11” by 
17” shelf has been notched in place to sup- 
port the motor. 

Rounded-corner baseboards are fastened 
to the frame with glue and long screws that 
run into the bottom of the cross rails; 
screws are not driven into the end grain of 
the legs. 

Front and back openings are built out 
with 1%” framing strips to increase the 
space allowed for the motor. A panel with 
a large circular hole is used to cover the 
back, as shown in the picture at the lower 
right Screw fastenings make it possible 
to remove the panel easily when it is neces- 
sary to get at the motor. The front is 
closed by a hinged door as shown in the 
photo at the upper right. 

Cover boards on both sides complete the 


enclosure and add to the attractiveness as 
well as the strength of the design. Bolt the 
bandsaw in place on top of the machine base. 

For metal cutting, a speed-reduction jack- 
shaft could be bolted in an inverted position 
under the top of the cabinet. 


ixepistes 


‘an economical 


Paint rollers pro 


of applying liquid wax to linoleum. Drill 0 


ina broom handle for the roller arm 


TIE DOWN CORNER 
‘AT FO! 


Unsightly humps after occur when bed clothes ore 
fucked under at the bottom corners. Tying dowe 
two or three springs at such corners 40 they are 
slightly compressed will lessen this annoyance, 


ide of a cardboard carton at the corners, 
thi flat against the bottom, ond you 
have a kneeling pad for use in scrubbing or mop- 


ond easy meth. 
hi 


job can be done from a standing position, as shown. ping floors. The ends ond side protect clothes. 


Fine-mesh screen, shaped ond 
cut os below, makes a good 
strainer for a lavatory drain. 
Use a dowel /” less than the 
hole diameter. Press down so 
the stopper will have clearance. 


Cones of perfume ii Milk often soaks into tiny cracks 
{95 soon as a match is touched to in the cork of a thermos bottle, 
them if the tips ore coated with Because this milk is difficult to 
2 drop of cellulose cement. This remove, it spoils, causing an of- 
dries and forms an inflammable fensive odor. This annoyance can 
coat that ignites the incense, be ended with o rubber stopper. 
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THE HOME 


You can make 
plate from a col 
find a lid that will fit 


DOWELS HOLD 
CAN IN PLACE 


Dogs cannot upset this garbage con or nose off 
its cover. In addition, the cover automatically 
returns to place when released. Heavy dowels 
serve to locate the can on its base. 


or pi 


Wire loops around a post have a 
powerful snubbing effect. Put t 
indicated, this mak 
ighten a clotl 
with one downward pull. 
alto is usable on a ploin 


CONTINUOUS 
CLOTHESLINE 


stove-top baker and hot- 
¥e can and two lids. Try to 
wugly inside the con lid. 
Then punch holes in this one, which faces up. 


bathroom wir 


Transparent windows of billfolds 
often become frosty-looking after 
long use. Jeweler’ rouge opplied 
to the surface and polished with 
2 soft cloth will bring back thi 
original transparent oppearance. 


Newspapers frequently tell of firemen cl 
indows to reach chi 

your bath has the type of ii 

can be altered os indicated for opening from outsi 


SHIPSHAPE 


HACKSAWED SLOT 
FOR SCREWDRIVER 


Iren locked 
lock shown he 


‘Small wooden blocks attached os 
illustrated below will 
the drawers of ki 
from sagging when pulled out. A 
smooth-headed tack on the tip of 
the block mokes it slide easily. 
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“TURTLE 
SUN DIAL 


(se) 


By JOHN A. McKINVEN 


ECLINING in a garden clearing, or near 

a rocky pond, Mr. Turtle obligingly lets 
the hours sweep across him while his tail 
casts a shadow that tells you the time. 

His body is built of three pieces of %” 
stock, shaped in the form of two equal cir- 
cles with centers 1” apart. With the largest 
‘one on top, the radius of each succeeding 
lamination is reduced 14". The layers are 
fastened together with nails and waterproof 
glue. 

Any nonrusting metal can be used for the 
ial—aluminum, lead, brass, dural, copper, 
and so on. It is laid out in the same manner 


How to Lay Out Hour Lines 


1 faut 
|, Anywhere slong CE, draw perpendicular FG. 
4. Measure GH equal to FG. 
8 Make Cand CA equal to CH and éraw Att 
© AUG, draw KJ perpendicular to CD. 
1. Drop'KL and JM perpendicular to AB. 
ALM, A: aod 2 craw ree with radios WG. 
vide these ares into 
‘ise 1i-dee. seaments, ang 
10, 
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as the body but with 3” radiuses, and the 


feet added to the outline. Hour lines are 
scribed on the metal from a paper pattern 
plotted for your latitude. 

The turtle’s tail acts as the index or 
gnomon of this sun dial; it is cut from metal 
at least %" thick, and mounted on the base 
with wood screws. To cast a proper shadow, 
it must have an angle equal to your latitude, 
which you can determine from a good map 


‘DIVE-BOMBER 


‘THE crowing cock and the simple ar- 
row have been telling the direction of the 
wind for so many years that they have 
fallen behind the times; on a modern 
home, they seem a little out of place. But 
weather vanes can be as timely as a 
flight of planes, as witness the photo at 
the right. 

‘This formation of dive bombers is made 
of sheet metal. Enlarge the pattern and 
trace it onto the metal. Cut at least the 
three leading planés out of one piece for 
greatest strength, using inside and out- 
side tin snips. Where it is necessary to 
join two pieces, use a soldered patch. 

To make the slots that represent the 
wings, drill a hole at either end and 
chisel out the remaining stock, using the 
end of a hardwood block as an anvil. 

‘The two points where the planes meet 
in head-to-tail formation are joined by 
means of split rivets as shown in detail A. 
Drive a screw into the upper end of the 
brass-tube bearing to keep out rain. 

It is necessary to add a counterweight 
to the fuselage of the leading plane in 
order to obtain a free-swinging balance, 
Determine the necessary weight by trial. 
A coat of black outdoor enamel finishes 
the silhouette.—GroRGE E, HARRINGTON. 


or from the office of any local surveyor. 

‘Make the head of %” wood or thicker, and 
attach it to the body with a dowel. When the 
dial is inscribed, center it on the body and 
fasten it with four roundhead brass screws. 
‘The tail is attached at the vertex ofthe hour 
lines; it must be perfectly vertical and paral- 
lel to the 12-o'clock line. 

‘Two precautions are necessary when set- 
ting the finished sun dial in place. The dial 


plate must be level; adjust it with a good 
carpenter's level. Also, the 12-o'clock line 
must coincide with the true north-south line. 
When properly aligned, the gnomon points 
to the North Star. 

‘The time registered by any sun dial is 
local apparent time, and may run as much 
as 16 minutes ahead or behind your watch 
during a year. In addition, the dial will be 
one our ahead of daylight-saving time. 


——. 2 


PROPELLER (FULL size) 
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Roising @ panel with curved sides. A fence cut to the same curve guides the work. For a curved raised 
edge on a straight-sided panel, use the same setup after tacking a curved guide to the edge of the work 


For ploning, o fence is clamped diagonally across 
the toble and is swiveled back for each new cut. 
When the center of the board is reached, the work 
is turned end for end for planing the other half. 


At left, setting the knives by pressing them 
down on a brass feeler gouge on top of the! 
thickness gouge. The quill is locked during 
this operation. One knife is set ot a time. 


POPULAR 
164 science 


The Drill Press as a Planer 


By EDWIN M. LOVE 


OME craftsmen who have a drill press 
will find a rotary planer offers a speedy, 
accurate method of surfacing wide boards. 
The attachment is inserted in some drill- 
press chucks in the same way as an ordi 
nary drill or router bit. Special adapters are 
available for use with taper-shank chucks. 
‘The tool can be used on boards up to 12” 
or 14” wide. Stock being surfaced passes 
between the cutters and the table and is 


straightened and brought to uniform thick- 
ness. Not only does the planer eliminate 
the need for hand tools in surfacing, but it 
also can be used for rabbeting and its 
variations, panel raising, tenoning, and wide 
grooving and routing. 

Set the drill-press table level and clamp 
a wood fence 1,” thick on it diagonally 
from the far left corner to near the front 
right. Belt the machine for its highest 
speed (up to 5,000 r.p.m.) and lower the 
planer to take the required cut. Rest the 


ke taking the first cut in ploning. 
ing, make the wider rabbet first. 


Turn over the 
je of tenon. 


Toper rabbeting in a notched gui 
guide ond work fo cut the other 1 


Rotary files used in o drill press speed bere | 

i Most such work is best done freehans 
© held firmly and fed in lightly 20 
the tool won't grab ond pull it toward the chuck. 


board on the table, press the edge against 
the fence, feed from the left with the left 
hand, and hold the board down with the 
right. Don't rock or lift the work, or it will 
be gouged. Take care, too, to keep the 
fingers away from the whirling cutters. 
‘When one pass has been made, loosen the 
right end of the fence, swing it back, clamp 
it, and take another cut. This is continued 
to the middle of the board; then the piece 
is turned around and the process repeated. 
Obviously the board will not be planed 
true unless the underside is flat. It is well, 
therefore, to plane the sides alternately so 
truly flat surfaces will slide on the table. 
‘A board in wind (twisted) may be set up 
on blocks tacked under one or more high 
corners, as in Fig. 1, to make four contacts 
with an auxiliary table. Then the high 
points are trimmed off with the planer until 
one side is smooth, after which the board is 
turned and the other side planed. A fence 
can be used, but freehand planing is easy. 
In setting the knives for planing, use a 
strip of brass or other soft metal for a feeler 
gauge, filing off the burr after cutting it. 
Place the thickness gauge provided with the 
planer on the table, rest the feeler gauge 
on top, and lower the planer until it touches. 
Lock the quill, withdraw the feeler gauge, 
loosen a cutter setscrew, and slip the feeler 
gauge under one knife. Press the knife 
gently against the gauge with a pin from 
above and tighten the setscrew. Rotate the 
planer backward and set the other knives 
the same way. Do the setting carefully, for 
uneven setting will cause circular scoring. 
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Working © cove with o rotory file. In this cose, 
different ports of the file ore brought to bear 
by filting the toble. The profile of the cut is 
further voried by changing the angle of the fence. 


If the table is high on one side, there will 
be semicircular scoring on the high side. 
‘This can often be remedied by loosening the 
clamping bolt slightly, withdrawing the 
positioning pin a little, and striking the 
high edge with the hand. Tighten the nut 
and test again on waste wood. 

‘Thin edges on planed boards indicate the 
center of the drill-press table is crowned 
(Fig. 2). Slight crown can be ground down 
with emery cloth on a block. A less perma- 
nent cure is to apply a coat of paint and 
sand off the center when it has dried. 

Burning is caused by dull cutters. It can 
also be caused by feeding too slowly. 

Rabbeting is similar to taking the first 
cut in planing, except that the fence is care- 
fully placed for gauging the width of the 
rabbet and the planer is set to required depth. 
Special long cutters are available for deep 
rabbeting. Check the accuracy of the setup 
by rabbeting on waste wood first. 

‘Taper rabbeting is done with the edge of 
the board set into a notched strip, which is 
slid along the fence with the work. Tenon- 
ing is simply a process of rabbeting both 
sides of the end of a rail. If tenons are to 
be off center, cut one side of alll pieces, reset 
the planer, and rabbet the other sides. 

Stop rabbeting is handled as on a shaper 
by screwing or clamping two blocks to the 
fence, as shown in Fig. 3. One block locates 
the starting end of the rabbet and prevents 
kickback as the work is fed into the blades. 
‘The other limits the length. 

With a jig to hold them in position, as in 
Fig. 4, several pieces can be rabbeted or 


Besides boring wood, a hole cutter is useful also 

‘on plastic and thin metal, working these with the 
ity ond cleanness, When metal is bein 

th press should be run at low spi 


to ony size hol 
below, and thoy 


tenoned in one pass. When one end of the 
gang has been rabbeted, turn the jig end for 
end and rabbet the other end. 

Panels are raised by rabbeting all around, 
cutting the ends first or starting with an end 
and continuing around the piece. For a 
beveled border, lift the edge on a rabbeted 
fence (Fig. 5). To square the inclined edge 
of the raised section, lay the panel flat and 
trim withthe cutters; to incline it back- 
wards, clamp a strip under the opposite end. 
Curved raised edges on straight-edged 
panels can be made, as in Fig. 6, with a 
fence cut to the desired curve, but convex 
for concave edges and concave for those 
that are convex. 

Rotary sanders for use in the drill 
press work much like the planer. A small 
amount of stock is left on in planing and is 
then removed by the sander. 

Rotary files resembling oversize dental 
burrs (Fig. 8) are useful drill-press tools 
for carving and odd shaping operations. 
When they are used freehand for carving, 
the work must be held firmly so the spiral 
teeth won't screw it toward the chuck, 
and it must be fed lightly into the tool. 
Various portions of the file are brought 
to bear by tilting the drill-press table when 
shaping, and the profile is further varied 
by inclining the fence on the tilted table. 

Hole cutters, which are a new type of 
expansion bit, are available for drill-press 
use. They can be set to cut any size hole, 
as shown in Fig. 7, and they bore rapidly 
and cleanly in wood, plastic, and thin metal. 
Use the lowest speed for metal. 
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Bilge Pump with Bellows Discharges into Centerboard Trunk 


‘THE bilge of a small sailboat may be eas- 
ily kept dry with a homemade pump like the 
one shown above. Water enters the pump 
bellows from beneath and is discharged into 
the centerboard trunk. 

For the bellows, make a canvas bag with 
folded flanges sewed inside its open ends. 
Tack it to a waterproof-plywood bottom 
piece cut U-shaped to provide an intake 
area. A leather flap valve closes the intake 


is how the pump works. With the intoke near the keelson 
1e low point of the bottom, the boat is 


pt virtually dry. 


when the pump handle is pushed down. Se- 
cure the upper end of the bag between two 
plywood top boards with another flap valve 
to hold the water in the discharge duct. 
Two brackets screwed. to the planking grip 
the bottom board inside the U and permit 
sliding out the unit for removal. Dimensions 
may suit the boat. For easy action, the 
pump handle should be a lever with a 3-to-1 
ratio.—JAMES L. FINCH, 


Fabric Backing Strip on Re-Covered Canoe Helps Stop Leaks 
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‘When a canvas boat or canoe is be- 
ing re-covered, there will be less 
chance of its leaking if a 3” wide 
strip of light canvas or heavy mus- 
lin is first bedded over the stem in 
heavy paint or marine canvas ce- 
ment, whichever is being used for the 
job. The strip should be long enough 
to reach back to where the V-section 
of the stem begins to flatten out. It 
provides a backing where the cover- 
ing must be slit back for lapping 
over the stem. 

Don't use tacks to hold the cover- 
ing itself except on the face of the 
stem where they make it secure, but 
bed it instead in plenty of paint or 
cement. When a canoe is being re- 
covered, the stems at both ends 
require fabric backing—J. A. E. 


Inboard Engines for Small Boats 


PROS AND CONS ABOUT POWER PLANTS FOR SMALL BOATS 
WITH HINTS ON THE INSTALLATION OF INBOARD FITTINGS 


Note simple installation of this engine i 
skiff. It tokes little space and is readily accessible, 


By J. A. Emmett 


ITH a variety of small marine 

engines back on the market, 
many boat owners will be considering 
whether an inboard will suit their pur- 
pose better than an outboard. Some 
may want to put an engine in a boat 
they own now; others may be contem- 
plating purchase of a new boat with 
engine installed. 

But will such an engine be easy to 
start, dependable in operation, and ec- 
onomical to run? What speed can be 
expected? How about the cost? Is 
the boat now owned suitable to take 
an inboard engine, and if so, what 
work will be involved in installation? 

Small inboards never were intended 
to displace the handy outboard motor 
entirely, and they never will. Both 
types have their place in the boating 
picture, and. it is impossible to make 
@ general statement of the merits of 
either. Each has its advantages and 
disadvantages, but much depends on 
contributing factors—the type and size 
of the boat, its construction, the pur- 
pose for which it is wanted, the waters 
on which it will be used, and even the 
place in which the boat will be kept 
between periods of use. 

Often an outboard will be found 
more satisfactory for a very small 
boat and for speed in a fair-sized one; 
an inboard of up to 5 hp. may be just 
the thing for a larger, chunky boat 
and for a utility or general-purpose 
craft. 

One of the least handy features of 
an inboard is its weight. Such an en- 
gine may not actually weigh much 
more than an outboard of comparable 
power but, since it can hardly be re- 
moved when the boat is handled on 
land, means more dead weight. Draft 
may be increased as much as 1’ by the 
propeller, projecting skeg, and rudder. 
While the inboard-powered boat may 
not require any greater depth of 
water in actual operation, the handy 
tilting feature of the outboard is lost. 

‘Thus weight and draft can » 
make an inboard engine unsuit- 
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Modern inkoords cre compoctly installed, leaving plenty of room for passengers even in boats like these. 


able for such small craft as the car-top or 
trailer-hauled boat that is usually trans- 
ported to and from near-by bodies of water 
and conveniently launched and taken out 
again, But where no shallow bars or rocks 
will interfere with running, no snags and 
floating debris are apt to be encountered, 
and the boat can be kept at @ dock or moor- 
ing with ample water under it at all times, 
the inbuard comes into its own. It is just 
the thing, too, for long runs, especially on 
water large enough to get rough at times. 

Easy starting. dependable operation, and 
cheap running and maintenance can be ex- 
pected if the engine is correctly installed 
and given ordinary care. No engine is en- 
tirely foolproof. Certain precautions must 
be taken and attention given even though 
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the average inboard is not subjected to the 
harsh treatment of most outboards. It does 

not have to take the tilting, jolting, and 
bumping that most outboards receive in 
shore handling, and as a result engine ad- 
justments, including that of the carburetor, 
are not apt to be disturbed. 

Weight and size are not as great a dis- 
advantage in an inboard as they are in an 
outboard, and heavy-duty inboards can be 
expected to have a long life. Such recent 
features as air cooling may mean less trouble 
from corrosion and rust, especially in salt- 
water service. Not having to mix oil with 
gasoline will be considered an advantage 

Fuel consumption is economical, 
rgely to four-cycle operation. And 
for the same reason starting is normally 


a great deal easier and is more dependable. 

‘Though small inboards are generally de- 
signed to turn up a high speed, they are not 
intended to drive boats fast, and it is often 
necessary to step down speed through a re- 
duction gear. Or it may be wise to choose 
a slower-turning engine to permit operation 
of a propeller large enough to drive a 
chunky boat efficiently. 

About 7 to 9 mph. is enough to ex- 
pect of hulls suitable for powering by in- 
boards. To attain this speed, a 10’ boat may 
require a %-hp. inboard, an average 14” 
skiff one of 2 hp., and on up to say 5 hp. 
for a 20’ craft. Engines of these sizes weigh 
from 50 to 200 Ib. and the prices un- 
installed are from $75 to $200. Added to the 
initial price, however, must be the cost of 
fittings. Unlike the outboard, which comes 
complete, an inboard will need a number of 
extras, principally a drive shaft, coupling, 
propeller, stuffing box, and outside bearing 
or strut. Then the engine must be mounted 
on beds, a rudder fitted, and perhaps some 
means provided for protecting the propeller 
from damage. 

For most models the fuel tank must be 
installed up in the bow or beneath a seat 
with gravity flow to the carburetor, Air- 
cooled engines usually have the exhaust 
fitted with a muffler. You may want, or in 
the case of a water-cooled model have to, 
lead the exhaust through the side of the 
boat or the transom. Water-cooled engines 
also must have a cooling water supply from 
a simple through-the-hull fitting in the 
bottom of the boat and a discharge through 
the side or into the exhaust line. Inciden- 
tally, aside from cost, an air-cooled engine 


is easier to install and does not require 
draining in freezing weather. Good ventila- 
tion is necessary, but in an open boat any 
box protection may have the ends open or 
be folding or demountable. 

But back to cost—even if you make the 
installation yourself, you can see that you 
must add a number of extras in your es- 
timate. It may be a good idea to com- 
pare your figures with the prices asked for 
several makes of general or utility run- 
abouts complete with engine installed. Most 
ready-made jobs include a reverse gear or 
clutch for easier starting. With it, the en- 
gine can be warmed up in neutral at the 
dock and shifted into forward speed, or a 
boat may even be stopped or handied in 
reverse, This is much more convenient than 
the straight-ahead starting of outboards 
and may be well worth considering wheth- 
er you install your engine yourself or buy 
the complete outfit, even though it may 
add $50 to the cost. 

Type of hull must be considered first if 
you intend to install an inboard in your 
present boat. In general an inboard can- 
not be installed satisfactorily in a hull 
meant for outboard power—it is a matter 
of basic design, since the true outboard 
runabout necessarily has its point of great- 
est bearing aft, not forward where it is 
needed for inboard power. This should rule 
out the inboard for all rather fast outboard- 
runabout types, but there are many others 
in which an inboard will work satisfactor- 
ily. Boats intended primarily for rowing or 
for small outboards are good. They have 
conservative hulls with good bearing 
amidships and not too much fullness 
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aft. The common flat-bottom skiff is an es- 
pecially good boat for an inboard, and its 
construction is usually such that it will not 
complicate the work of installation. 

Figure 1 shows the fittings most often 
required and indicates the necessary work. 
‘The mounting angle of the engine will be 
in the manufacturer's specifications—prob- 
ably 10 deg. normal and not more than 15 
deg. maximum. This must be kept in mind 
in the early planning of the layout, for it 
is best to avoid having to use a universal 
joint in the shaft line, You must decide how 
far forward to set the engine so its shaft 
line will pierce the hull at a point that will 
leave clearance astern for the propeller and 
still not have the engine at more than the 
specified angle, 

On some makes of inboard the flange 
taking the hold-down bolts is in line with 
the center of the shaft; on others, especially 
on models having a reduction gear, it will 
be lower, as shown in the drawing. These 
‘flanges set the height of your two beds, 
which should be cut accurately to hug the 
bottom and bolted in place at the proper 
distance apart. Particularly for a larger 
boat, the beds should be long enough to 
distribute the load of the engine over a good 
portion of the bottom. 

It is a good idea to make a full-size ply- 
wood profile of your engine from the di- 
mension sheet, attach two crossarms at 
flange height, and set it on the beds to rep- 
resent the engine. ‘The hole for the shaft 
can then be cut in the bottom at a point that 
will permit lining up with the engine. Get 
the hole as nearly correct as possible, but 
final alignment will have to be done with 
shims or by chiseling after the shaft has 
been installed in its stuffing box and outer 
bearing or shaft. The patented type of stuff- 
ing box shown in Fig. 1 simplifies instal- 
lation, but a homemade wooden shaft log 
can be installed as in Fig. 2 and used with 
a regular stuffing box. 


A wooden skeg can be made up, as shown 
in Fig. 1, and bolted to the bottom of the 
boat to take an after bearing, or an adjust- 
able skeg can be used. The former re- 
quires a shaft hole bored through its length. 
If it is made in two lengthwise halves, the 
shaft alley can be hollowed partly in each. 
Bolts holding it to the hull must, of course, 
clear the alley. An iron skeg or shoe can be 
fitted on to protect the propeller against 
the bottom and drift. 

Advice on the diameter and pitch of pro- 
peller can be obtained from the maker of 
your engine if you furnish him particulars 
of your boat. There must be at least 1” 
clearance for the propeller tips (Fig. 1). 

After final fitting of the shaft and in- 
stallation of a thrust bearing if it is neces- 
sary, the engine is set in place on its beds 
and lowered or shimmed up until its coupling 
perfectly engages the other half of the 
coupling keyed on the inboard end of the 
shaft. When you are finally sure of ac= 
curacy, lag-screw the engine down, 

Considerable attention should be paid to 
having alignment of engine and shaft just 
right, or the engine will not perform satis- 
factorily. It will be wise to check a few times 
during the season if you have a light boat. 

‘The rudder is installed last. It may be 
either metal or wood. The general shape 
will have to suit the slant of the stern. 

An installation job can be complicated in 
a boat with bottom frames or ribs and a 
keelson, as in Fig. 2. One way to accom- 
plish it is with a piece of lead pipe of an 
inside diameter larger than the shaft. Put 
the pipe through a hole cut or bored through 
everything at approximately the angle re- 
quired, and then cut its end off on a slant and 
flange it down in white lead paste for a 
watertight fitting. An adjustable stuffing 
box or wooden shaft log is fitted over the 
inboard end. Many manufacturers of en- 
gines supply data on installation, and some 
Provide stock fittings, 


This handy 16’ utility craft comes with its 2’s-hp. inboard installed—a stock model complete and ready to 


run. Most re 


\dy-made jobs include a reverse gear or clutch for warming up in neutral and easy starting, 
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Nonmarring Hammer Has Replaceable Lead Faces 


‘The handle and the head are made of 
scrap pieces of steel or brass. First turn 
the handle to shape (Fig. 1) and knurl 
between centers, using plenty of oil and 
medium or coarse knurls (Fig. 2). 
Then cut it to length and drill the grip 
end to remove weight. A plug should 
be driven into the open end and faced. 
Machine the head to shape between 
centers, cut it to length, and face and 
thread the ends (Fig. 3). Drill a 
hole for the handle, which should then 
be rechucked and filed lightly for a 
drive fit in the head. 
The lead faces are cast in a simple 
mold consisting of a hardwood block 
OF T-FACE hammers, always valuable for and the stub end of a 14"-13 bolt, as shown 
work on surfaces that might be dam- in Fig. 4. It should fit the block snugly but 
aged by regular ones, have a place in every not tightly, and should be oiled before the 
shop. This one employs lead faces that are lead is poured to eliminate any chance of 
cast in a simple mold and that can be un- sticking. After the lead has solidified, push 
screwed and discarded when no longer through the bolt and the lead cap and un- 
in usable condition. screw the latter—W1LL THOMAS. 


(Sear eae “Se Handle on 
Peres | 
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Holf-size model of a century-old 
firearm whittled from white pine. 


- Carving a Cap-and-Ball Pistol 


1847 Side Arm Carried by U.S. Troops in Mexican War 


By Carl G. Erich 


HEN American troops set off to the 

‘war with Mexico nearly a century ago, 
this is the type of pistol that some of them 
carried. It is a quaint old side arm of the 
cap-and-ball type. Our whittled model is a 
true replica, finished to resemble the brass, 
iron, and wood of the real gun. 

‘The model shown was carved half size, 
and the drawings are also half size, but the 
craftsman can readily double the dimensions 
for a full-size model if he prefers. For half 
scale, the layout can be traced directly from 
the facing page. Transfer the side view with 
carbon paper to a piece of white pine 13/16” 
by 2%" by 7%”, laying out the lines as ac- 
curately as possible. Jigsaw to shape out- 


+ side the lines. An extremely sharp knife 


should be used for the carving. Shave close 
to the lines and be careful not to cut away 
too much at any one time. ‘The templates 
will help you get the desired shape at the 
points indicated. 
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It may be best to shape the trigger and 
trigger guard last. Cut across the grain and 
you are less likely to split the wood. If a 
split occurs, glue the pieces back in place. 
Cut the hammer separately and attach it 
with glue and the dowel shown. ‘The various 
screws may be made from dowels slotted at 
one end with a coping saw. For the ramrod, 
you may either use a dowel or carve it ag an 
integral part of the model. 

‘After the model is well shaped and sanded, 
coat the wood parts with a walnut oil stain. 
When this is dry, apply a coat of clear varn- 
ish to these parts. Give the “iron” parts a 
coat of liquid stove polish, then rub on a coat 
of dry or powdered graphite, and finally 
apply clear varnish to blend the graphite. 
Rub lightly with very fine steel wool when 
ary. Still another coat of graphite will make 
these parts look like bluish steel. 

Paint the “brass” parts with a coat of 
light-yellow bronzing powder. When dry, 
rub lightly with steel wool and finally with 
powdered graphite. 


Forming ond blanking 
dies made on o contour 
bondsaw. When 
punch oi 
piece, waste is 
|. At bottom, o 

example of 
trick contour - sawing. 


NE machine with the versatility of a whole 
shop—that’s the story of the contour band- 
saw that solved innumerable problems in 
wartime industry. It looks like a heavy bandsaw, 
and it does the work of a bandsaw. In addition it 
does many of the jobs of a shaper, milling machine, 
nibbler, and lathe. But it probably reaches its peak 
in short-run “stampings” and short-run “forgings, 
for often it can machine finished pieces of this kind 
in the time it would take to make the die or pattern 
alone. It can also make dies, punches, and die shoes 
—all three in one operation—and jigs and fixture: 

special parts, templates, and cams. It cuts wo 
plastics, rubber, and both tough and soft metals. 

‘The machine is a combination bandsaw, band file, 
and band finisher. It uses new, narrow saws and 
has a built-in butt welder for welding the blade ends 
in internal sawing operations where the saw is cut 
and inserted in a hole in the work. Removal of the 
saw and substitution of a file or emery-cloth band 
convert the machine to power filing or polishing. 


Cuts Corners for Industry 


In shaping and milling jobs, the contour 
saw slices off the entire section to be re- 
moved in one operation, cutting a 1/16” 
wide slit in the material rather than reduc- 
ing the waste to chips in what on other 
machines is often a series of slow cuts. In- 
stead of biting out a rough design with a 
succession of punch strokes as a nibbler 
does, the contour saw leaves a clean, finished 
edge. Whereas a nibbler is limited to sheet 
metal and thin plate, blocks 8", 10", and 
12” thick, depending on the capacity of the 
model, can be handled on a contour saw. 

‘True circles are cut on the contour saw by 
revolving the work on a fixed pivot, turn- 
ing it into the saw just as into a lathe bit, 
with the difference that the saw cuts its nar- 
row slit where the lathe tool makes chips of 


the waste. The diameter cf the turning is not 
limited even by the throat of the machine, 
since the pivot is set up on the outside. 
Short runs requiring the making of 50 to 
500 identical parts, far too few for anything 
approaching mass-production methods, can 
be accomplished without dies. The metal 
sheets are first stacked and welded or sol- 
dered together in an arbor press or bench 
vise, the layout is put on top, and then all 
the pieces are sawed at one time. Intricate 
shapes may be cut with the same case as 
simple ones. An entire “forging” can be 


sawed from a single block, or the parts can be 
sawed from plate and then welded together. 
Cutting three or more die parts is possible 
in one operation, the die from tool steel 
the stripper from cold rolled steel, 


For multiple sawing, metal sheets are compressed 
cond welded at the corners into one compect block. 


Here 65 blanks ore being cut from @ single stock 
within 'A"" of full-copacity height of the machine. 


Smell oF thin sh 
compressed in @ bench vis 


to be sowed into blanks a 
ond soldered togethe 


Electric-switch ports sowed out in one operotion. 
The pattern is loid out on the top of the stack. 


Blanks for o die, stripper, and die shoe ore cut This punch and die were mode from the som 
simultaneously, and then finished individually. the part removed from the die forming the punch. 


of the holes is left after band-filing to 
except on the clearance side of the punches. 


YU ica 
Y/R INC 


What's on thi 
shown at the lef 


POPULAR 
178 science : 


le—motor, transmission, speed and feed controls, and butt-welder wiring—is 
Right, a close-up of the saw, saw guide, air jet, lubricator. 


Industry finds mony uses for the contour bondsow. 
Here o high-speed mochine slices cakes of dry ice. 


Below is the setup for bond-filing. In the inset 
ore the file teeth. A polishing bond is olso used. 


and the die shoe from cast iron. The slug 
cut from the die can be finished for use as 
the punch if the sawing is done with the 
table tilted at an angle determined by the 
thickness of the die. A starting hole for the 
saw is drilled at one angle—inside the lay- 
out line at top, intersecting it at the center 
of the stock, and emerging outside the lay- 
out line on the underside. The saw then 
cuts at a slightly lesser angle, leaving mate- 
rial to be finished off on the cutting side 
of both the die and punch. 

Speeds of standard models of the contour 
bandsaw range from 50’ per minute for 
cutting high-chrome, high-carbon steel to 
1,500’ per minute for aluminum. New high- 
speed models used with a special saw are 
capable of speeds of from 1,000’ to 15,000’ 
per minute, with its actual sawing speeds 
varying from 1,500' to 5,500’ depending on 
the nature of the material and the thickness 
of the cut. Superhigh velocities are intended 
primarily for friction cutting, in which heat 
melts out the kerf, %4" steel requiring a 
speed of 10,000’ and 34” steel 5,000." 


Friction-cutting steel plote ct a speed of 7,000" 
@ minute. A cut 60" long con be mode in a minute. 


Machinir 
The ci 


cirplane skis from 12 oluminum sheets. 
lor roll supports the end of the stock. 


New tooth design (left) gives coorse pitch 
‘on norrow blades, whereas stondard cut of 
some pitch (right) would weaken saw bond. 


at 


Chip production with a 
Succeeding teeth bite further into the work. 


ecision contour sow. 
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NEW SHOP IDE 


SETTING THE CUTOFF TOOL on the lathe 
at exact center height is important, since a 
slight error causes hogging or chatter. To 
adjust the tool to the proper height, place a 
pocket scale or other straight metal strip 
between the edge of the tool and the work, 
as shown below, holding it clear of the cross 
slide by light tool pressure. If the height is 
incorrect the scale will tilt forward or back- 
ward; when the tool is adjusted to the exact 
center height, the scale will be precisely 
vertical.—C. W. W. 


eS 


MILLING-TABLE SETUPS, ordinarily a 
matter of combining bolts, washers, nuts, 
hold-down bars, and spacer blocks, can be 
facilitated by clamps of the kind shown 
above. The body of the clamp is sawed from 
5/16” cold-rolled steel, with a piece of 3/16" 
by %4” by \” flat stock held to the base by 
two machine screws. ‘This forms an inverted 
‘T-shaped base to fit the slots in the milling 
table. Similar clamps of modified design 
could also be made for use on the drill-press 
table.—CHARLES M. CHAMBERS. 


TAILSTOCK ADJUSTMENT, either to true 
alignment or to calculated offsets for taper 
turning, is easy with a micrometer mounted 
as at the right. An inexpensive die-cast one 
with an adjustable anvil will do. Cut the 
frame in half and bolt it to the tailstock 
so that, with the latter in alignment, the 
micrometer reads .500". This affords an 
adjustment of %” either way. To avoid 
damaging the micrometer thread, always 
back the spindle clear, set over the tailstock, 
and then run the spindle up, reading from 
the .500” “zero”.—G. EDWARD ANDREWS. 


TINY DRILLS are easily lost or 
damaged unless they have their 
own case. An aluminum shield 
can from an old radio and a 
turned hardwood base will form 
an excellent protective case for 
drills smaller than No. 60. A 
brass or aluminum disk screwed 
to the base helps locate the fine 
holes in which the drills rest. 
Bayonet-type slots in the can en- 
gage two escutcheon pins in the 
base to lock the cover on. Use 
shellac or lacquer on the base 
and on the labeled can.—W. A. 
Conway, 
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AN OUTBOARD HANDLE for a hacksaw, 
below, taken from an old plane, permits 
better control and more easily regulated 
pressure on the work. It also aids in lifting 
the blade slightly on the return stroke, A 
thin metal strap and rivet serve to hold the 
knob to the hacksaw frame.—JONN KRILL. 


CENTERING ROUND STOCK may be ccne 
in short order with the setup shown at the 
right. The centerdrili is mounted in a taper 
shank fitting the headstock spindle, on which 
a three-jaw chuck is also mounted. Set the 
drill in its shank so that the chuck jaws 
project slightly beyond the drill point. The 
work is placed against the drill and the 
chuck jaws turned against the work to cen- 
ter it. Leave the jaws just loose enough so 
that they can revolve around the work, 
which is kept from turning with the left 
hand while the right hand feeds in with the 
tailstock hand wheel. Use a slotted bushing 
to protect the jaws from wear if much work 
is to be centerdrilled—C. W. W. 


THIN METAL DISKS of various diameters 
were called for on a job I was doing, but 
neither a circle cutter without a pilot drill 
nor a circular hacksaw produced satisfac- 
tory results. I found that the method shown 
at ieft would turn out disks of brass, copper, 
cr aluminum quickly and easily. A piece of 
metal was chucked, turned to the diameter 
of the desired disk, and the end cupped 
slightly. Then a hardwood dowel of the 
same diameter, its left end also cupped a 
little. was cénterdrilled to fit a rod held in 
the tailstock chyck. A small ball bearing 
‘between the chuck and the wooden piece 
permitted a metal blank to be sandwiched 
as shown under firm pressure. The disks 
were cut with a lefthand tool set almost 
touching the wood. Formed by a combina- 
tion of turning, spinning, and shearing, the 
disks had little burr,—ParKer E. Hart. 


BURNED TOOLS are all too likely unless 
you have a water can close by the grinder. 
The one above, made by soldering two end 
plates in a discarded brass letter rack, holds 
‘a sufficient amount of water, won't rust, and 
is always conveniently at hand. In the ab- 
sence of a letter stand, a similar water can 
might be made by soldering up sheet brass, 
copper, or galvanized iron. Don't use tin- 
can stock; it is likely to rust through and 
leak in a short time—W. A.C. 
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Props Put 


By RICHARD W. EMERY 
Photos by RAY CHAPIN 


N EVERY movie set, there's 

a property man, called a 
‘prop man” for short. He's there 
for a reason. Props will do for a 
picture what spice does for an 
apple pie. They give flavor and 
atmosphere—and punch. And 
props can do as much for your 
stills, whether they are taken in- 
doors or outdoors. 

The use of props in pictures is 
as old as art itself. Some of the 
most ancient drawings by pre- 
historic man found inscribed in 
stone show hunters shooting bows 
and arrows. The bows and arrows 
are props. 

If you take a photo of Grandma 
knitting a shawl, the knitting 
needles and yarn are props, and 


Without a life preserver and binoculars as props, the top photo would be little more than another shot of 
a bather, Below, a nautical foreground gives atmosphere and good composition to a picture of a ship, 
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Atmosphere into Your Photos 


so is her rocking chair. 
You can, of course, get 
a picture—and probably 
@ good likeness — of 
Grandma without the 
knitting, but the props 
help to give it life, to 
put Grandma in a scene 
in which she character- 
istically appears. Those 
who know her best will 
most appreciate the pic- 
ture, but the details will 
help characterize her to 
cthers. 

Look at the setup be- 
fore you take your next 
picture, and the chances 
are you will see many 
empty areas in the rec- 
tangle enclosed by the 
camera finder. Don't 
shoot until you have 
studied the situation for 
possible use of props. 
Maybe a footstool for 
Grandma's feet would 
help, A picture of 
Grandpa on the wall 
may square up a weak’ 
corner. Or it may be 
that moving the scene 
to a spot by the fireplace will provide an 
attractive old-fashioned background and 
give your photo atmosphere and character. 

Through careful choice of props, you can 
make your photographs distinctive and dif- 
ferent. Props can make a picture amusing 
or grim, whimsical or realistic. They set 
the stage for the theme of your phrto, and 
a theme is what gives a photograph its kick. 
By taking a little time before your shoot, 
you can place props where they will help 
tell your story. You can pep up a trite 
subject and make it fresh and interesting. 
‘With a little imagination, you can find props 
that will help give your photographs a lot 
of action. 

But remember that while props add to a 
picture, they cannot remove an objection- 
able background or foreground except by 
hiding the distracting elements. So before 
loading your setup with props, view the 
location with a critical eye, and choose a 
spot that helps express the theme and does 
not contain distracting elements that can- 
not be cut out or hidden. 

‘Use props that harmonize with the central 
interest of your picture and remove those 


Props thet help show your subject in choracteristic action add int 
toc photograph. The chemistry apporatus obove does the job effectively, 


of For 


New 


that don't. To cite an obvious example, if 
you are making a picture of a garage me- 
chanic probing into the motor of a car, you 
would use such natural props as wrenches, 
hammers, and spark plugs. 

Be logical. The setting for your picture, 
props and all, must be plausible. But you 
will be surprised how many props you can 
stuff in without making the finished picture 
look cluttered or overdressed. 

Use props that will enable your subject or 
subjects to be doing something. Such action 
adds interest to the picture and helps put the 
subject at ease. Square up your picture 
with allied objects. If it is to show Aunt 
Effie in her rose garden, take her in the 
act of planting a new rose bush, give her a 
and square up the cor- 
gS as a wheelbarrow, 
watering can, hoe, and rake. 

Small props add interest to close-ups. One 
of a farmer, for instance, may be shot 
against a good rural background with a 
haystack, parts of a cornfield, or cattle 
showing, but watch for the little props. If 
it’s in character, you may have the farmer 
chewing a straw, biting a chew off a plug 
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of tobacco, or intent on sharpen- 
ing an ax. Watch for such little 
things as overall buckles, a 
straw hat or bandanna hand- 
kerchief, work gloves, or boots. 
But be sure to keep them in 
character with your subject. 

Under certain conditions, peo- 
ple themselves can be used as 
the props. Most scenic photos 
gain when one or more persons 
can be seen somewhere in the 
picture. 

You can use props to give size 
comparisons to subjects that 
alone might be deceiving. For 
example, a photo of a fish lying 
on a platter gives little clue to 
the size of the fish, It might be a 
small one on a small platter or a 
large one on a large platter. But 
a knife and fork in the picture 
will give a comparison. 

One prop out of many may be 
accented for a second central 
interest. In a photo of Uncle 
Bill comfortably seated in his 


Pretty girls and handsome 
horses make good pictures 
anywhere, but here o real 
Wostern interest has been 
added simply by inclusion 
of a weather-beaten gate. 


People os well as things 
can sometimes bo employed 
@s props. That's the pur 
pose of the person in the 
foreground in the photo at 
ight. He adds interest 
and gives size comparison. 
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How big were the fish you caught? 
A rod, hat, and Exopeack give 0 fol 
comparison here: beyond. dispute. 


favorite chair and oiling his 
trusty shotgun, the oilcan 
poised over the breech can be 
accented. The other props will 
be unaccented, but they will 
add atmosphere and interest. 

Although the average picture 
can stand lots of props, their 
use can be overdone. Too 
many, especially too many 
prominent props, can overbal- 
ance the subject, which, after 
all, is the central interest. 
If a prop jumps out at you as 
you scan the setup through the 
finder, discard it. And in its place get one 
that won't steal the show. 

‘There can be no book of rules on the use 
of props, for each particular picture calls 
for its own treatment. But, as already ex- 


plained, there are many do's and don'ts. 
‘You are the doctor who must determine, for 
each individual case, how the props are to 
be employed most effectively, and what you 
do may make or break your photos. 


NEW PHOTO EQUIPMENT 


REWINDING OF MOVIE FILM once it has been shown 
becomes unnecessary when a new type of reel is used. Put 
on the market by the Motion Picture Equipment Company, 
of New York City, this nonrewinding reel set may be used 
with all types of movie projectors, either amateur or com- 
mercial. It consists of two identical reels with an attach- 
ment that will fit all 8- and 16-mm. silent and sound pro- 
jectors, the film feeding from either the center or edge of 
the top reel. 

In addition to the timesaving feature, the manufacturer 
claims that the set prevents wear on the film because there 
is no friction that could cause damage to the emulsion sur- 
face. ‘The two reels in the set may be used in splicing, 
cleaning, and other operations in the same way as ordinary 
ones. Miguel Lopez-Henriquez, of the Motion Picture 
Equipment Company, invented the device. 


CONTROLLED DIFFUSION in making en- 
largements is possible with a diffuser devel- 
oped by the Spencer Company, of Mt. Ver- 
non, N.Y. The degree of diffusion, to obtain 
desired effects, is varied by the amount the en- 
larger lens is covered 
by @ diagonally lined 
transparent screen. 
This slides in a frame 
attached to the lens 
by means of a strong 
rubber band. In use 
the diffuser is attach- 
ed to the enlarging 
lens after the negative 


READINGS are direct 
on this new shock- 
Proof exposure meter 
designed for indicat- 
ing the correct dia- 
phragm opening with- 
out calculations. The 
meter is set for both 
the desired shutter 
speed and the film 
used, and the pointer 
designates the f stop 
on an easy-reading 
scale. Over-all measurements are %” by 
2%” by 3%" and the weight is 6 oz. The 


Hickok Electrical Instrument Company, of _ is in place ang the unit 
Cleveland, is the manufacturer of the handy focused sharply, and it 
little accessory. is then adjusted. 


i 


h print. 
baie! i envelope 4m 
je, and 


if 


TRICK ROOM? Well, maybe. The photo 
below was taken after an explosion in a 
candy firm's plant in Buffalo, N.Y. Chairs 
id a loop and landed on the ceiling, where 
they stuck in almost the same position they 
had occupied on the floor. 


DON'T GET DIZZY 
“as you look at the 
photo at left. But it's 
safer to suffer from 
vertigo while looking 
at the picture than it 
would have been for 
J. V. D. Saunders, of 
Clarksville, Tenn., 
when he made the 
shot. It's a view down 
a stair well from the 
fifth floor, and shows 
four different turns 
in the stairs down to 
the first floor. 
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PHOTO CHARADE. This little lady is oc- 
cupied with a task that forms the basis for 
an everyday expression. Do you know what 
that expression is? If you turn the page 
upside down and look closely at the fine 
print, you'll get it. 


TARGET SHOOTS AT B-17. Tracer bullets 
are being blasted from .50-cal. guns in the 
turrets of the Flying Fortress shown below. 
‘The camera clicked just as one of the tracers 
hit a hard place in the revetment and rico- 
cheted in a wide arc back over the big plane, 
Vernon T. Manion, of Seattle, was behind 
the camera, 


CHANGING BAGS are a convenience both 
at home and afield. They can be used at 
home for loading film into a developing tank 
and either at home or on photographic 
jaunts for loading cut-film holders. The bag 
above was made from a double thickness of 
black sateen, about 4 yd. of material 

required. Make two sides, each of double 
thickness, as indicated in Fig. 1, seaming 


storage space.—F. C.S. 


STANDS to hold clamp-on re- 
flectors can be devised in many 
ways, but one of the simplest 
consists of a broomstick or other 
piece of wood thrust into a metal 
Christmas-tree holder. A stand 
of this sort can be quickly rigged 
up, is light, and requires little 


two of the open edges and sewing half of a 
zipper in the remaining open side. After the 
two halves are complete, sew them together 
as in Fig. 2, leaving two open spaces on the 
edge opposite the zipper for wristlets. Make 
the wristlets of a double thickness of sateen 
and stitch two elastics into each. Sew a flap 
to the zipper edge and attach snap fasteners 
as shown in Fig. 3.—F. C. SMITH. 


MOVIE FILM is sometimes dam- 
aged if it stretches and loosens on a 
developing drum. Consequently, I 
removed a slat from my drum and 
replaced it with one that lifts, as 
above, to keep the film tight at all 
times. An elastic band provides 
tension when the cam is swung 
downward.—Swney Port, 
mar 
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By Tracy Diers 


\WNERS of inexpensive record players 
often content themselves with lower 
standards of performance than they would 
like because of the belief that price and 
quality have to go hand in hand. Generally 
speaking, that's a sound rule, but it doesn’t 
mean that the performance of such phono- 
graphs can't be improved. 
Defects inherent in many players can be 
corrected at least in part. Among the most 


Improving 
SMALL THINGS CAN MAKE 


common faults are A. C, hum, motor 
vibrations, “wows,” and distortion of 
high-volume passages. 

While this article deals only with 
adjustments that can be made in the 
record player, a few things should be 
known about the amplifier with which 
it is used—in most cases the output stage 
of a home radio. Most important, of course, 
is the question of whether it is the radio 
that is causing the disturbing background 
hum. If your radio doesn't have a separate 
ground lead, it is probably of the voltage- 
doubler type and should not be grounded. 
In most cases, however, an amplifier or ra- 
dio will be used that has a ground connec- 
tion, and this should be securely connected 


Before attempting. to eliminate background hum 
from the record player, be sure that the trouble 
doein't originate In the radio ompfi 

‘chm resistance will simulate the pickup 


Good grounding is important to humless reception. 
Hen cbemmeter test of the pickup as i 

perfect ground, solder one end of a pi 
to the holding nut, the other to the cable shield. 


Hum may be caused by the A.C. field put out by the motor line cord. Separate it from the pickup cable, 
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Low-Cost Record Players 
A BIG DIFFERENCE IN THE QUALITY OF YOUR PHONOGRAPH 


to a water pipe, steam radiator, or the like. 

Remove the phonograph plug and replace 
it with a 100,000-ohm resistor to serve as a 
dummy load. Turn the volume up to the 
usual point and note the hum level. If it is 
very pronounced, then you must seck the 
trouble in your radio; if not, remove the re- 
sistor and reconnect the record player. With 
the motor turned off, but the volume up to 
its customary level, listen again for hum. 
Whatever increase you now hear may be 
put down to the record player. The trouble 
may be of either inductive or mechanical 
origin, 

Connections between pickup and amplifier 
are one source of induced hum. If ordinary 
wire was used, replace it with shielded cable 


Sometimes the magn 
ersists even with all | 


transmitted from the motor to 


and ground the shield. To make sure that 
the pickup case is effectively grounded, 
touch one prod of an ohmmeter to the ground 
pipe and the other side to the pickup case 
(Fig. 2). A perfect ground will give a meter 
reading close to zero ohms; if it is higher, 
ground the case as shown in Fig. 3. 

Now listen again for hum in the speaker, 
first with the motor off, As you turn it on, 
you should hear a click in the speaker, but 
no hum. If you do hear hum, reverse the 
line-cord plug. 

Still no improvement? Perhaps the motor 
is putting out an A.C, field that is being 
picked up by the shielded cable. A motor 
line cord that runs parallel to the pickup 
cable (Fig. 4), should be separated as shown 


= 


To eliminate mechanically coused hum, vibrations 


record must be 


damped somewhere along the 
piece of heavy felt glued to the turnto 


The water 
are still being transmitted to the pickup. 
common cause of “wows” is fluctuation in the line 
voltage. A voltmeter across the 
show a dip or rise ot the 


in Fig. 5. Better still, replace the line cord 
with a shielded two-conductor cable, and 
ground the shield. 

Despite all these precautions, induced 
hum may still continue te ride through. 
One measure that still remains is to bend 
a sheet of iron or similar magnetic material 
around the motor as shown in Fig. 6. 

‘There seems to be a perverse force in life 
that always manages to put the thing we're 
looking for at the bottom of the pile. So 
don’t be too surprised if none of these im- 
provements quite turns the trick. There's 
@ pretty good chance that the trouble is 
not inductive at all, but mechanical. 

Mechanically caused hum usually orig- 
inates within the laminations of the motor 
itself, and works upward through the shaft 
to the spindle and turntable. Once in a while 
it is possible to eliminate the trouble by 

g#ishtening the laminations. More often, it 
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will require that the record be physically 
isolated from the vibrating motor and shaft. 

Cement a piece of heavy felt over the 
turntable (Fig. 7), and place on it a record 
having a quiet or unmodulated section. 
With the needle in the quiet grooves, turn 
the gain up high. Any hum that can now be 
heard in addition to needle scratch may in- 
dicate that vibrations are being transmitted, 
Replacing the metal spindle with a rubber 
one should lessen this distortion. If it 
doesn't, you will have to sound-insulate the 
motor from the mounting board. 

Use live-rubber sleeves and washers for 
the sound insulation. Discard old hardened 
washers, if any, and insert sleeves of at least 
14" od. (Fig. 8). Do not draw the nuts so 
tight as to cancel the springiness of the 
rubber. To test for motor vibrations, use a 
glass of-water as shown in Fig. 9; with the 
motor running, no ripples should appear on 
the surface. 

Another common trouble ‘found in inex- 
pensive players is a malady known as 
“wows,” caused when the turntable speed 
changes and introduces unpleasant quavers 
into sustained musical notes. Rooting out 
this defect completely might require a major 
rebuilding job, but the nuisance can be min- 
imized if it happens to be caused by over- 
loading of the line. Using the record player 
on a circuit on which you already have a 
refrigerator, oil burner, or other fair-sized 
load may mean that the player is subjected 


to voltage fluctuations introduced into the 
line when this equipment is turned on and 
off by regular service demands, 

To check line fluctuations, connect a volt- 
meter across the record-player plug at the 
point where it enters the wall receptacle 
(Fig. 10). At the instant a “wow” occurs, 
the voltage may show a marked variation. 


Should this ‘happen, try the record player 
on a less heavily loaded circuit. 

Distortion of high-frequency sound pas- 
sages results when a crystal pickup gener- 
ates too high a voltage for the amplifier with 
which it is used, This defect, known as 
“blasting,” can be remedied by the simple 
filter circuit shown with Fig. 11. 


Filter Increases Tonal Range of High-Fidelity Crystal Pickups 


SoME of the newer phonographs feature 
pickups with excellent crystals and extreme- 
ly light needle pressure. Used in conjunction 
with the vinylite-type records that prac- 
tically eliminate needle scratch, it is possible 
to get the full tonal range actually recorded 
on the disks. 

But because recordings are made with 
magnetic cutters and played back with erys- 
tal, a filter should be inserted in the pickup 
circuit to compensate for inherent differ- 
ences in frequency characteristics between 
magnetic and crystal devices. The shunt is 


Test Gives Field-Coil Resistance 


WHEN the resistance of a burned-out 
loudspeaker field coil is not marked on the 
original—as often happens—finding a re- 
placement poses a problem for the service- 
man, Connect a resistance in series with 

coil L, as shown above, across the field-coil 
terminals, and vary R until proper plate and 
screen voltages are observed. Turn off the 
power, and measure resistance x-x. Install 
a coil with the same value—JACK KING. 


Knobs Protected by Recessing 


FLUSH knobs on a 
portable radio or 
phonograph case can 
be fitted by cutting 
suitably sized holes 
in a thick panel and 
mounting the con- 
trols on composition- 
board sheets screwed 
on behind. Knobs in 
this position cannot 
interfere with the 
closing of tight-fit- 
ting covers—G. 0. S. 


used to disconnect the filter when old-style 
records—still the most common—are being 
played.—JOHN W. CAMPBELL, JR. 


Surgical Instrument Serves as 
ird Hand” for Serviceman 


‘TEMPERED steel forceps that can be made 
to lock in one of several positions are par- 
ticularly useful for holding wires or small 
parts in place while both hands are used for 
soldering. Slightly damaged or worn hem- 
ostatic forceps of the type illustrated above 
are available at many secondhand stores. 
Metal shims may be soldered to the blades 
to allow the right pressure for frequently 
repeated operations.—H. LEEPER. 
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PERSONAL PLANE RADIOS are now being 
readied for purchasers of private planes. 
Illustrated above is a receiver-transmitter 
made by General Electric for communica- 
tion with tower and radio-range stations, 
and designed to operate directly from a 12- 


FULL FREQUENCY RESPONSE formerly re- 
quired the use of two speakers, one specially 
adapted to reproducing the low notes, and 
the other the highs. These two functions are 
now performed by a single unit of the type 
shown below. Called the Coaxial speaker, 
and made by the Jensen Radio Manufactur- 
ing Co., of Chicago, this instrument is de- 
signed to give better control of the objec- 
tionable resonances in the “crossover region” 
where both speakers are operating. It also 
equalizes sound radiation. 
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volt airplane battery. Similar instruments of 
both receiver and transceiver type have been 
announced by other manufacturers, includ- 
ing Bendix, Lear, Macguire, and Ranger. All 
of them feature compactaess and low bat- 
tery drain. 


MATCHING the almost microscopic size of 
hearing-aid tubes, this choke coil has a reg- 
ular laminated core, and is assembled in the 
same way as the larger, more familiar type 
used in radio receiv- 
ers. Low power re- 
quirements of the 
minute tubes permit 
the design of tiny 
but efficient compo- 
nents. Originally 
made on special or- 
der only, chokes of 
this size are becom- 
ing generally avail- 
able. 


VHF AND UHF oper- 
ation, being relatively 
new and unexplored, 
has been hampered by 
ashortage of standard 
equipment. Filling in 
one gap is the TB-35 
beam tetrode shown 
atthe right. It is made 
by Taylor Tubes, Inc., 
of Chicago, and is de- 
signed to deliver 130 
watts of output power 
at 250 me. and about 
half as much when 
operated up to 400 me. 


Le 


ANY small plastic or metal container can 
be used as a tobacco moistener simply by 
adding moisture-retaining plaster of Paris. 
Paint the box or rub it with steel wool, 
punch holes in top and sides, fill with plas- 
ter, and add water. The water should be 
replenished every few weeks.—G. E. H. 


COMPLETED 
FASTENING 


Invisible Tape Fastens Wires 


Wire fastenings can be made almost in- 
visible by the method illustrated above. 
Tack 11%” strips of cellulose tape to the 
baseboard at appropriate intervals. Leave 
the gummed side out, and wrap the tape 
tightly around the wire.—JOHN A. VINCENTI. 


GREEK ALPHABET 


~ FRESH FRUIT“ 


Fluorescent Lamps Double As 
Illuminated Signs or Markers 


MERCHANTS and householders who are 
planning the installation of fluorescent 
lighting fixtures may want to consider the 
possibility of putting the lamps to double 
use. Enameled lettering on the tubes, as in 
the suggestion illustrated above, makes 
convenient department markers in stores. 
Used in the same way, they can add to a 
window display. 

Residential applications are more limited, 
but when the position of the lights permits 
they may be used as address or name plates, 
or professional or business shingles, or the 
like.—FRANK Sirore. 


[STANDARD SYMBOLS] 


| Name Femi Beet) Used to Oesianate 


Atpha ‘Angles, Area, Coefficients. 
‘Angles, Flux density. Coeficients. 
ity. Specific gravity 
Denaits 

Base of natural logarithms, 
Impedance. Coefficients. Coordi 
Hysterenis covilcient Eiiciencs 
Temperature. Phase angle 


Een eonnoeon 


‘ability. 
Retuctiviey 


Magnetic flix, Angles 
Dielectric Mux, Phase difference. 


D€xO<4MeI0NZ Z>x-OINMPTD> 


paseat wavaeme 


Micro (millionth). Amplification factor. Perme- 


| mati ot dreuntrece to dameter=3.1t8 


‘Time constant. Time phase displacement. 


Capital letter, ohms. Small letter. angular velocity. 


A RADIO tube 
whosis of 12, and 
of 3.000, is probably: pretty: 
good, but it's hard to be 
sure. 

Greek letters are ev 
stantly’ poppii 


they stand for becaus 
are usually used without 
explanation. If you've been 
calling the symbol for 
Phase angle “Joe.” it's 
time to get acquainted with 

* All the other 
Greek letters, and some of 
the things they commonly 
refer to. are given in the 
table at the left, 
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HOME EXPERIMENTS 


LNICO magnets open up new fields for 
the home experimenter, for they are 

far stronger than ordinary steel magnets of 
equal size. They are so powerful, in fact, 
that one, in a special assembly, has been re- 
corded as lifting 4,450 times its own weight. 
During the war these supermagnets were 


MAGNETIC LINES OF FORCE pass freely 
through nonmagnetic materials, whether 
they are conductors or nonconductors of 
electricity..To demonstrate this, separate 
two plates of glass with matchsticks, so that 
there is a slight air space, and arrange them 
between two books like a bridge, as below. 
Then strew several tacks under the bridge 
and stand an alnico horseshoe magnet, poles 
down, on the upper glass. Even though two 
thicknesses of glass and a layer of air inter- 
vene, the magnet immediately draws the 


CURIOUS 


under high priority, but they now are again 
available to civilians, and two small ones 
will serve for the following experiments, 
Alnico is the trade name for a hard and brit- 
tle alloy of aluminum, nickel, cobalt, and 
iron. Because of their strength, these mag- 
nets are used in place of electromagnets, 


MAGNETIC FIELDS surround 
all electrical conductors, In the 
case of alternating current, the 
field rises and falls and re- 
verses its polarity with the al- 
terations of current. You can 
show this by adjusting a mag- 
nifying shaving mirror and a 
sheet of white paper on op- 
posite sides of a clear 115-volt 
bulb until the image of the bulb 
filament is in sharp focus and 
enlarged on the paper. If you 
now bring a magnet near the 
lighted bulb, the filament im- 
age will begin to vibrate. The 
closer the magnet approaches, 
the stronger the vibration be- 
comes. The explanation: as 
the field reverses its polarity, 
the filament is alternately at- 
tracted and repelled. 


tacks against the underside of the lower 
glass. 

‘You can now use the same setup to show 
that magnetic materials, such as iron or 
steel, act as a barrier to the lines of force 
from a magnet and cause the field to with- 
draw. Leave the magnet and tacks in place, 
and insert the blade of a carbon-steel knife 
between the sheets of glass, directly beneath 
the magnet. As the blade comes between the 
magnet and tacks, it intercepts the powerful 
magnetic field, and the tacks fall off. 
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STUNTS WITH SUPERMAGNETS 


MAGNETIC COMPASSES of the pivoted 
type were probably first tried in the early 
part of the 13th Century. Before that time, 
records spoke of lodestones, or natural 
magnets, mounted on wood and floated on 
water, and of such things as floating iron 
fish that “pointed north with their heads 
and south with their tails.” None of these 
ancient compasses could compare in orient- 
ing force, however, with one that you can 
improvise by placing an alnico magnet in a 
saucer floating in a nonmetallic dish. 


LEVITATION, the illusion of a heavy body 
hovering in air without support, has long 
been a favorite act of magicians. In their 
hands, the effect is obtained by trickery, but 
you can achieve the same result with two 
bar magnets—and no trickery is involved. 
Stick several toothpicks, or other nonmag- 
netic objects, into a block of wood around 
the edges of one magnet, as below, to serve 
as guides. Then place the second magnet 
above th. other, with the poles of both in the 
same direction, and repulsion keeps the 
second suspended, The toothpicks should be 
loose and offer no vertical support. 


SUSPEND A MAGNET by a string several 
inches above a pocket compass, as above, 
twist the string, and then release it. As the 
magnet revolves, the compass needle will 
follow its movements precisely, although 
there is no mechanical connection between 
the two, This principle has been given a 
practical application in a chemical stirring 
device now in use, Placed in a chemical 
solution in a flask or beaker, a magnet re- 
volves and stirs the solution when another 
magnet outside is rotated by a motor. 


COIN MACHINES reject iron or steel slugs 
by magnetism. The principle by which this 
is accomplished can be demonstrated as 
above. Stand a bar magnet on end and bend 
a piece of cardboard over it so that the top 
of the magnet is about a third of the way 
from the top of the slope and to one side of 
the center. Then slide a succession of coins 
and iron washers down the slope, starting 
each from the exact center. The coins (ex- 
cept wartime zinc-coated “ferrous pennies) 
will fall straight. The washers swerve aside. 
may 
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Sewing-Machine Lamp Uses Night Light and Tin-Can Shade 


Goop sewing demands good light. The 
‘sewing-machine lamp illustrated above can 
be improvised from a few odds and ends, 
but it will be quite as satisfactory as rela- 
tively expensive commercial ones. 

The socket is a plastic night light of the 
kind having a snap switch in the body, while 
the lamp itself is a candelabra-base bulb 
that is somewhat brighter than the one 
furnished with the night light. A sheet- 


Racking Hot Irons After Use 
Prevents Accidental Burns 


‘Wirt a pair of picture hangers used as 
supports, hot soldering trons can be safely 
racked on the shop wall immediately after 
use, Flatten the smaller curve of each 
hanger, and drill for a screw. As can be 
seen in the photograph below, the smaller 
iron (top) fits perfectly across two hangers. 
For the larger iron at the bottom, a bent 
curtain-rod screw hook is used to support 
the oversized point; the thinner section, near 
the handle, rests in the curve of a picture 
hanger. Be sure that the hooks are mounted 
on a noninflammable surface.—J. BACHNER. 
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metal strap and spacer block clamp the 
female receptable to the sewing machine 
arm, permitting the light to be readily in- 
serted or removed as needed, Ordinary tin- 
can stock, polished with steel wool before 
shaping, serves for the shade. If possible, 
use a coffee can, since the beaded shoulder is 
ideal for snapping around the night-light 
neck. A separate endpiece lets you reflect 
the light to where it's needed most.—G. E. H. 


Hose on Pliers Acts as Spring 


MECHANICS who often have to manipulate 
pliers with one hand will find that a short 
piece of rubber hose makes the job easier. 
Slipped over both handles, the hose tends to 
spring the jaws open when the grip is re- 
laxed, so that it is unnecessary to shift 
fingers after each twist—ROBERT BLAKER. 


Plastic Paint Insulates Tools 


Ir You find friction tape and rubber tub- 
ing become grimy and irritate your skin 
when used to insulate your electrical tools, 
try painting the handles with dissolved 
clear plastic instead. To make the plastic 
“paint,” collect some plastic filings or shav- 
ings, put them in a bottle, and add an equal 
amount of acetone to dissolve them. 

Several coats of the solution should be 
applied to the tool handles. Gripping sur- 
faces can be roughened with a file, but 
don’t bare the metal.—B. BILLINKOFF, 


By MORTON C. WALLING 


IFFERENCES in various kinds of 

‘wood are readily visible to the 
unaided eye, and identification is 
usually easy. But what a world of 
weirdly beautiful textures, normally 
unseen, become apparent when thin 
shavings are placed under a micro- 
scope! 

Shavings cut with a carpenter's 
plane may be used. Hone the plane 
iron to razor sharpness, adjust it to 
cut a shaving thinner than tissue 
paper, clamp the wood securely, and 
plane parallel to the grain. Pick up 
one of the shavings with tweezers, 
and placing it on a 1” by 3” glass 
microscope slide, hold it flat with a 
clean cover glass. Clean the plane, 
cut some shavings across the grain, 
and also mount one of these. 

Under the microscope, the cross 
section resolves itself into a lacy net 
work of tiny openings consisting of 
the walls of cells that have been 
sliced across. At the lower magnifi- 
cations, it will be seen that these are 

in curved bands. Near one 
edge of each band the cells become 
smaller and smaller. This is wood 
that grew in the late summer and 
fall, Then, suddenly, the cells become 
very large, indicating where rapid 
spring growth began the next annual 
rinj 


Here and there are large openings. 
‘These are resin ducts or canals. And 
straight rows of cells that usually 
are elongated run across the annual 
rings. These are medullary rays, cells 


LOOKING AT A LOG WITH YOUR 


MICROSCOPE 


Shavings from a Carpenter's Plane 
Reveal Structure of Common Woods. 


Photomicrographs show great differences in 
woods. Above, poplar is of open construction. 


Below, cross section looks like lace, 


mar 
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that extend radially through the trunk of 
the tree. 

It is possible to cut two kinds of sections 
parallel to the grain of wood. One is the 
radial section, cut on a plane extending 
along a radius of the tree trunk. This may 
show the sides of cells that comprise the 
medullary rays. The other is a tangential 
section. As its name suggests, this is cut at 
an angle to the radius. The cells of medul- 
lary rays are cut crosswise. 

When you examine longitudinal sections 
of different kinds of wood with a micro- 
scope you will observe that cell walls ex- 
hibit various forms. In pine, most of the 
cells are tracheids, characterized by consid- 
erable length and numerous pits with ring- 
shaped borders around them, and there are 
occasional resin canals. In some woods, the 
cells may show spiral markings. The ducts, 
made up of short cells whose partitions have 
been absorbed, have walls that are marked 
by spirals and pits, Sometimes the ducts 


CHEMISTRY QUIZ 


EACH of the following lines de- 
gcribes one of the metals listed below. 
Indicate your answer by placing the 
number of the line next to the name 
of the proper metal. 

1. Can you name a metal that cuts 
glass with ease, 

2. And another as soft as the wax 
of bees? 


3. A third is so heavy it weighs 


more than lead, 


4, While a fourth could float upon 
water like bread. 


Bismuth 
Tungsten 
—Chromium 
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rays are 
n in the center. 


are single rows of cells. At other times they 
consist of numerous rows visible to the 
unaided eye, as in walnut and oak. 

In some cases it may be desirable to stain 
the wood so that certain details may be 
more clearly seen. You can do this by ap- 
plying iodine, mercurochrome, a wood stain, 
or one of the various microscope stains. One 
way is to place the shavings on a glass 
slide, add two or three drops of water, and 
then a drop or two of stain solution, Or 
you can immerse the sections for a time in a 
bottle or jar of stain. After application of a 
water stain, rinse the specimen in clear 
water, preferably distilled, to remove excess 
coloring. Such stained sections may be ob- 
served dry, in water, or mounted perma- 
nently in Canada balsam. 

This balsam preferably should be of the 
filtered variety made for microscope work. 
The specimen must be free of water. If 
there is any doubt about its dryness, it may 
be kept for a time in a warm dry place. 


CONTRAST IN METALS 
5. Now there's one you can beat to 
your heart's content; 


6. Still another's so brittle it snaps 
when it’s bent, 

7. There's a metal that melts while 
it’s colder than snow, 

& And there's one that resists the 
coal's hot glow. 

9. Now. this one will break under 
stress that is slight, 

10, But the last, may be Inbeled the 

metal of might.—F.8, 
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MYSTERY COMPOUND IN PLANT LIFE 
Chemists Still Don’t Know the Size of Its Molecule. 


By KENNETH M. SWEZEY 


ELL WALLS and the supporting frame- 
work of all trees and plants on the 
earth consist largely of cellulose, but this 
complex substance, strangely enough, is 
still one of the most mysterious of chem- 
ical compounds. Its common formula is ex- 
actly the same as that of starch (C,H0:)x, 
with the x signifying an unknown number 
of units which make up its giant molecules. 
But unlike starch, cellulose does not dissolve 
in any ordinary solvent and cannot be 
changed by the digestive juices into food 
for the human body. 
Largely because of its refusal to go into 
solution without becoming chemically 
changed, chemists never have determined 


is treated with o mixture of nitric and 
sulphuric acids in o carefully controlled 
rocess. At the right, dried pyroxylin 
wurns furiously. Pyroxylin is used for 
paints and many other important items. 


the exact size and structure of the cellulose 
molecule. Yet, despite this lack of precise 
knowledge, dozens of practical wonders 
are worked with this plentiful material. 
Untreated cellulose, such as cotton, linen, 
jute, and other plant fibers, has been fash- 
ioned into textiles and ropes since the begin- 
nings of history. Rayon, the modern com- 
petitor of these natural fibers, is made by 
chemically breaking down the cellulose of 
trees, dispersing in a liquid, and regenerat- 
ing it in the form of strong silklike threads. 
Similarly, cellophane is regenerated cellu- 
lose that has been pressed between rollers. 
Paper is made of cellulose from trees or 
cotton, ground up, chemically treated, and 
finally squeezed into sheets. 
to textiles and paper come important 


products derived from the nitrocellulose family. 
‘These include smokeless powder and other ex- 
plosives, photographic film, collodion, celluloid 
and related plastics, paints, dopes, lacquers, 
cements, and finger-nail polishes. 

When cellulose is attacked by concentrated 
nitric acid, certain hydrogen-oxygen groups of 
the cellulose units join with the hydrogen of 
the acid to form water. At the same time cellu- 
lose nitrate is formed. This nitration takes 
place in stages, depending upon the concentra- 
tion and temperature of the acid and the length 
of treatment. 

When maximum nitration occurs, highly ex- 
plosive guncotton results. Lesser nitration 
yields the nonexplosive pyroxylins, or “soluble 
cotton,” used for paints, films, and plastics. 
Guncotton is too dangerous a substance to be 
made in the home laboratory, but the lower 
nitrated pyroxylins can be produced safely. 

Carefully mix exactly 5 ml. of water, 34 ml. 
of concentrated sulphuric acid, and 15 ml. of 
concentrated nitric acid in a beaker. Cool the 
mixture to 30 deg. C. by standing the beaker 
in a pan of water at that temperature, and 
then add % gram of absorbent cotton in one 
piece. Stir the cotton in the solution occasion- 
ally, and maintain at the 30-deg. temperature 
for 20 minutes. 

Then remove the nitrated cotton with a glass 
rod and immerse it immediately in a large 
beaker of cold water. Wash thoroughly in cold 
water and finally in warm water. When the 
washings no longer show an acid reaction to 
litmus paper, squeeze the cotton as dry as pos- 
sible and spread out to dry at room temperature. 

This is your pyroxlin. When it is dry, put a 
small piece in an upturned jar cover and light 
it cautiously with a match held in tongs. It 
should burn furiously. 

Collodion, a liquid once used extensively to 
protect skin abrasions, can be made from the 
remainder of your pyroxylin. Place it in a test 
tube containing 5 ml. of ether and 5 ml. of 
ethyl alcohol. Cork the tube and allow it to 
stand overnight. The next day pour off the 
clear solution—the collodion. Put a little in a 
glass plate and allow the solvent to evaporate. 
When dry, the pyroxylin that remains can 
be removed as a continuous film, a close rela- 
tive to photographic film. 

Cellulose acetate is more expensive to manu- 
facture than pyroxylin or cellulose nitrate, but 
the fact that it burns only with difficulty makes 
it valuable where there is danger of fire. Cellu- 
lose acetate also is the basis of a group of 
plastics. Spun into thread, it is the textile 
“Celanese.” 

‘To make cellulose acetate, put 20 ml. of gla- 
cial acetic acid and 5 ml. of acetic anhydride 


Cellulose ocetate is produced by dissolving cotton in 
acetic acid and acetic anhydride (1), then stirring in 
water (2), drying the precipitate, and dissolving in 
chloroform. The resulting film (3) is noninflammable. 


into a small Erlenmeyer flask and add 3 drops 
of concentrated sulphuric acid to act as a cata- 
lyst. Submerge 1% gram of absorbent cotton in 
the solution with a glass rod, stopper the flask, 
and let it stand for eight hours or so until 
the cotton disappears. Then slowly pour and 
stir the solution into water in a large beaker. 
Collect the gelatinous precipitate by filtering 
the solution through a large funnel. Press the 
water from the precipitate by squeezing be- 
tween filter papers. 

After allowing the crude acetate to dry, put 
little in a test tube with a small quantity of 
chloroform and let it stand, giving it a shake 
occasionally, until the solid has disselved. Then 
pour some on a glass plate and allow the sol- 
vent to evaporate. As with collodion, a film 
will form. Remove by wetting for a few min- 
utes with water. 

If you now hold a piece of your cellulose 
acetate film in a flame it will burn only while 
in contact with the flame. 

It may sound strange to anyone who has 
seen filter paper disintegrate in sulphuric acid 
that a short immersion may so affect the cellu- 
lose that the paper is tougher and stronger. 
Parchment paper is made by this means. See 
for yourself by carefully adding 2 volumes of 
sulphuric acid to 1 of water. (Be sure to add 
the acid to the water.) After the solution has 
cooled to room temperature, dip a strip of filter 
paper into it for just 15 seconds. Then wash 
the paper in water to which a little ammonia 
has been added and allow it to dry. 

Although you can't get nourishment directly 
by eating sawdust or cotton, chemists can, 
when pressed by war or famine, transform 
such forms of cellulose into satisfying food. 
You can find how it's done by tearing half of a 
5” sheet of filter paper into bits and grinding 
these in a porcelain mortar as you add cold 
concentrated sulphuric acid, drop by drop. 
Have the mortar and acid cold, and do not 
work too fast. When all the paper has disap- 
peared, the solution should be yellowish or 
light brown. If it turns black, the acid has 
worked too vigorously. In that case, discard 
it and try again. 

When the paper has dissolved, cautiously 
add about 50 mi. of water, mix with a glass 
rod, and transfer to a beaker. Boil this solu- 
tion gently for half an hour, keeping the vol- 
ume constant by adding water as evaporation 
occurs. After cooling, neutralize it with a 20- 
percent sodium hydroxide solution. 

Pour a little of the product into a test tube 
containing Fehling’s solution and heat gently. 
‘The blue solution will quickly change to yellow, 
brown, or brick red, indicating the presence 
of a reducing sugar—in this case, dextrose. 


Dipped into sulphuric acid (4), filter paper turns into 
archment. Simple sugar also can be mode from paper 
y grin sulphuric acid (5), adding water, boil- 

ing, and neutralizing. Tests (6) show sugar is present. 
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SIMPLE REPAIRS 


AREFUL inspection of your folding 
lawn chairs when you take them out 
this spring may save a disconcerting spill 
later in the summer. A few simple repairs 
will restore them to their original condition. 
‘Then if you form the habit of checking and 
repairing each fall or spring, you can make 
them last season after season. Repainting, 
of course, is best in spring, for then the 
chairs look their newest when in use. 

‘Try the rungs with your hands and re- 
place those that appear weak before they 
can break and tear the canvas fabric. Hard- 
wood doweling of the same diameter some- 
times makes even stronger rungs than the 
original. 

To remove a weak rung, first pry out 
the tacks holding the fabric and the small 
nails locking the ends (Fig. 1). If the heads 
of the locking nails have rusted off, saw the 
rung in two and twist it out, taking care 
not to damage the hole. 

‘Measure the old rungs carefully and cut 
the new ones to exact length so clearance 
will be maintained, as in Fig. 2. Then paint 
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inside the holes, as shown in Fig. 4, 
and the ends of the new rungs before 
assembling to keep out moisture and 
prevent rotting. Use only an outdoor 
paint, 

Check the rails for cracks and fill 
a any found with calking compound, 


as in Fig. 3, to keep them from 
spreading. It is good practice to 
check for cracks once or twice dur- 
ing the summer, for more cracks may 
be started by penetration of mois- 
ture and the drying action of sun 
and wind. The tops of the rails are 
usually the most vulnerable spots. 

Canvas that has been snagged but 
is otherwise strong can be stitched 
up or patched, but when it is badly 
worn it is best to replace it with new 
canvas. If the old canvas is available 
for measuring, cut the new piece to 
exact length, using a steel square to 
get the ends square, as shown in Fig. 
5. The length should be the distance 
between rungs, plus enough material to 
wrap around each rung 1% times, plus 
1” or so of slack. 

Canvas is easy to replace on rungs before 
they have been assembled. Simply tack it 
on, folding the corners under, as in Fig. 6, 
and round off the tack heads with the ham- 
mer, as in Fig. 7, to protect the fabric. 

On an assembled chair, start with the low- 
er rung, tacking the canvas on, rounding 
the tack heads, and wrapping the fabric 
around, as shown in Fig. 6. Working on 
the top rung will be a trifle more difficult, 
for the canvas must be wrapped around 
it 116 times before tacking. Figure 8 shows 
a method of accomplishing this. Set the 
chair up so the canvas will be slack, and 
put the first tack in a corner while holding 
the overlapping material to one side. Then 
stretch the canvas fully on the rung and 
put a tack in the other corner the same 
way. Work in toward the center. 

It will not be necessary to remove the 
canvas every spring, but repaint the rungs 
whenever possible.—J. MopRocu. 


RESTORE LAWN CHAIRS 


Back Rest and Writing Board Made from Single Box 


Two convenient back rests can be cut hard-backed billing board attached, as 
from one apple box or small packing indicated below, one can be converted 
case and braced in a jiffy for use on the into a comfortable writing desk or 
lawn or beach. With a clamp from a sketching board.—KENDRICK M. MARTIN. 


An ordinary box sawed in half is on 
aid to lolling on the lawn or beach. 
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HOMEMADE ELEVATOR => 
GIVES FARMER A LIFT 


VERY time John Waggoner, an Illinois 
farmer, has to bring up a case of eggs 

from the basement, his private elevator 
stands ready to give him a helping hand. gevaror 
Running from the porch to the basement, NEAR TOP 
the homemade hoist has power and space 
for a payload as well as a passenger. 

‘The motive power is a 1/3-hp. electric 
motor that drives a 1-to-40 worm gear 
through a 114-to-5 V-belt combination. A 
length of 5” iron pipe serves as the drum. 
From the hoisting-machinery platform a 
counterbalanced wooden rod runs down to 
the basement, and is linked to the reversing 
switch. The latter is a knife switch modified 
80 that one set of poles is above the other. 

If Waggoner is in the basement and wants 
a ride up, he steps aboard the elevator and 
pulls down on the control rod alongside. 
‘The car then rises until the porch stop 
lifts the rod up, stopping the car. On trips 
down he lifts up on the rod and the car 
descends until the basement stop pulls the 
control to the neutral position. Since the 
worm gear is irreversible, a current inter- 
ruption would do no harm, but Waggoner 
keeps a stepladder handy, just in case. 

‘Compelled to use a split-phase rather than 
‘@ repulsion-induction motor, he found that 
the motor had ample power once it was 
running but was badly overloaded at the 
instant of starting on upward trips. Wag- 
goner then built a false floor in the car, 
supported in the basement by four legs that 
extend beneath the elevator. This supple- 
mentary floor now allows the motor ample aaa easeuatr 
starting time before it picks up the load on ‘STOP 
upward trips.—E. W. LEHMANN. 
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Tin-Can Ends Shaped Into Bowls 


Two bowls, one hammered from the end of a common 
small 
as shown below. 


tin can and the other fom a large pail 
fone rests on a wooden stond, shaped 


ANDSOME hammered bowls can be 
made from material as prosaic as the 
ends of common tin cans. The tin plate takes 
enamel well, and various designs can be 
painted or stenciled on for ornamentation. 
Or, simply polished with silver polish, it will 
work into a bright, satiny finish. 

It you have no silversmith’s tools, a ball- 
peen hammer can be used, but there will be 
Jess likelihood of dents in the surface if you 
use a short-handled mallet like the one 
shown in the photos. Turn the mallet head 
from maple or other hardwood, making it 
about 2%” diameter at the center and 4” 
long. One end should be fairly flat and the 
other round. 

‘Use hardwood for the block on which to 
do the hammering and turn or gouge a spher- 
ical depression in one face. The block 
should be of a size large enough for con- 
veniently working your largest bowl. 

In cutting the ends of the cans for ham- 
mering, you can save the trouble of turning 
the edge by leaving the bead on the stock. 
Any size can may be used, even the ends or 


covers of large tin pails. Large bowls, how- 
ever, require fairly heavy material. 

Hammer with the small end of the mallet. 
Because of the beaded edge, work from the 
center outward and repeat as often as neces- 
sary until the desired depth of the bowl is 
obtained. ‘Then work over the piece with the 
broad end of the mallet to smooth out dents, 
hammering last on the flat side of the block. 

Fluted edges are also hammered over the 
depression. A pattern for a wooden stand is 
shown below.—ELMA WALTNER, 
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Hammered Copper Tray Has 
Legs of Bent-Leaf Design 


Scraps of light-gauge sheet copper from 
which you can cut a 3%” disk, three 1%” by 
2" pieces, and three %” by 1%" ovals are 
quickly shaped into an ash tray like that 
shown above. The bowl of the tray is ham. 
mered from the inside with a silversmith’ 
raising hammer, as shown in the drawings 
Hammer the disk over a 1/16” depression in 
@ hardwood block working repeatedly from 
outside to the center. Anneal it several times 
by heating red hot and quenching in water. 

Set the tray on the bench bottom up and 
scribe around the edge with a scriber stapled 
to a block just thick enough to bring the 
scribed line above all edge irregularities. 
Then cut the edge to the scribed line and file 
smooth. Drill three holes for riveting on the 
legs and file notches for the three cigarette 
rests, 

Cut out and shape the legs, rivet and 
solder them on, cut and shape the rests, 
and solder these in place. Polish and lacquer 
the piece—H. W. 


FIRST HAMMERING. 


@ rorw sernen 
Seinccee and 
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Planishing Stake Is Made 
from Railroad Spike 


Bring home the next discarded rail- 
road spike you find lying along a right- 
of-way, You can cut and grind the head, 
as shown in the drawing, to 

make a planishing stake for 
hammering bowls too small 

for the usual planishing 

stake. The head should be 
spherical when you have fin- 

ished grinding. ‘Smooth with 

a fine file and polish with 

emery cloth. If the stake 

slips in the vise, notch the 
shank.—H. W. 


What's Wrong? » 


ANYONE who followed the recent 
series on wood carving in POPULAR 
SclENCE can find these seven errors. 
Turn the page upside down to check 

your answers with those below. 
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called 
FINISHING THE ROUNDED VEINING A LEAF IN AN 
END OPA FLUTE UNFINISHED CARVING 


MOISTURE-SEALING PLYWOOD [WOODWORKING] 


wipe purty 


Sass 
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resin paint. 
‘Exterior Exterior plywood may be ob- 
tained ready-soaled. or it may” be, sealed “with 
‘Ordinary resin sealer. Standard: painting practice, 
Sach a3 three ‘coats of yuality “Gutside oi) 
Dajat, ‘is suitebie, TextGred finishes compounded of 
ssbestor, 


1A silica with resin-base paints are alse 
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Having @ coal mi 
yord (see PSM, Jan. '46, p. 146) 
W. B. Swope didn’t have to worry 
obout getting fuel up the long 
hill, left, from the street to his 
house. When the mine ran out, 
he built a cable hoist capable 
of carrying 600 Ib. at a time. 


Cable Hoist Carries Coal to Inaccessible Mountainside Home 


IN MOUNTAINOUS Welch, W. Va., a small 
army of carriers was needed to haul a sea- 
son's supply of coal 400’ up a steep moun- 
tainside from the street to the home of W. B. 
Swope. The pictures above show the hoist 
that Mr. Swope installed to solve his carry- 
ing problem, 

‘Traveling on an incline down the hill, the 


bucket hits a stop and drops into the truck. 
After filling, the bucket is lifted out of the 
truck by a double-groove snatch block, and 
then engaged on the carrier cable for the 
long ascent. A four-man crew can move two 
tons an hour. The hoist also comes in handy 
for carrying furniture, groceries, and other 
heavy loads to the house. 


Farmer Builds Tractor from Old Automobile and Truck Parts 


SHORTAGES of almost everything except 
automotive junk and ingenuity led Albert B. 
Mrachek, of Alexander, N. D., to combine the 
two things he had plenty of. The result is 
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this versatile three-wheel tractor, capable of 
pulling two plows, cultivating grain, or 
moving quantities of soil. 

If the machine could trace its assorted an- 
cestry, it would name, 
among others, a Universal 
tractor, a Whippet truck, a 
Chevrolet, and Ford cars 
from T to V-8.—Lb0 HARRIS. 


ANSWERS 
TO CAR QUIZ 
on poges 112-113 
1. Nosh; 2. Packard; 3. Ford; 
4, Fooled you. This exists 


only on paper. 5. Pontiac; 
6.Hudson; 7, Studebaker Sky- 
way Champion; 8. Chevrolet; 
9. Kaiser; 10. Willys “Jeep;"” 
11. Mercury; 12. Chrysler 
Royal. 


First step to a finer picture .. 
the right Kodak Film 


This summer you'll again have a wide choice — for example... 


KODAK PLUS-x (rolls, packs) — KODAK PANATOMIC-X (sheets, 
packs)— America’s favorite all-round "pan" film; com- miniature rolls)—extremely 
snapshot film by a wide margin. bines high speed, fine grain. fine grain, for big enlargements, 


—favorite high-speed film for 


both outdoors and indoors. when exposures must be short, 


pit, vey. i 
KODAK SUPER PANCHRO-PRESS, KODAK INFRARED (rolls, sheets) 
SPORTS TYPE (sheets)—Kodak’s —for dramatic effects; 
fastest—for tough sports shots. cuts through haze. 


At your Kodak dealer’s... Eastman 
Kodak Company, Rochester 4, N.Y. 
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THIS LITTLE 
FILE went to 
market 


THIS LITTLE 
FILE stayed 
home 


‘Tis little files that “go'to market” under the 
world-famous Nicholson and Black Diamond 
trade-marks are only those which can uphold 
the long-standing Nicholson guarantee of 
Twelve perfect files in every dozen. 

Those which “stay home"—the rejects— 
are the few which fail to pass the score or 
more of meticulous tests and inspections that 
guard the various manufacturing stages. 

The testing operation illustrated above is 
one of many. Here, triangular files are being 
checked, one by one, with a dial gauge to 
see that edges are uniformly correct in width. 

‘The mechanic who asks the boss for Nichol- 
son or Black Diamond ids shows that he 
knows files—and, most likely, that he is a 
worker of high talents. 

FOR REPAIR SHOP, HOBBY SHOP, HOME OR FARM, 
et Nicholson of Black Diamond files from your 
lardware dealer. For information on Kinds, use 


and care of files send for free book, “FILE FI- 
LOSOPHY"—48 interesting illustrated pages. 


NOLs, NICHOLSON FILE CO. 
G 
SPER 19 Acorn St., Providence 1, R. > 


(Un Canada, Port Hope, Ont.) 


NICHOLSON 


FILES 008 every eurrose 
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GRAVEST ILLNESSES 
| atomic research 


(Continued from page 96) 

often than not they are low; the build- 
up of radioactivity in the feet is too slow. 
‘The curves, of course, do not present a com- 
plete clinical picture. The counts may be 
deceptively raised, for example, by such 
conditions as fluid in the tissues (edema or 
dropsy), even though the circulation has 
actually been impaired. The physician has 
to interpret the findings. But the technique 
gives him an impersonal assessment of the 
circulatory situation, and thus represents 
an important advance in the handling of a 
group of painful, disabling, and often fatal 
conditions. 

In another form this technique has been 
developed at the University of California for 
the diagnosis and study of vascular diseases 
like hardening of the arteries, trench foot, 
and Buerger’s disease. Tracer studies have 
been made on experimental animals, which 
were allowed to breathe krypton, one of the 
“noble” gases—so called because they form 
no compounds. The gas had previously been 
rendered radioactive in the cyclotron. The 
build-up of radiation in the extremities was 
measured with the Geiger counter. The ef- 
fect on the circulation of drugs such as 
adrenalin and histamine has also been 
studied. 

If the leucocytes or white corpuscles of 
the blood get out of control, a person may 
suffer from leukemia. It is a circulating 
form of cancer. Leucocytes are necessary; 
they fight infection and have many other 
important and complex regulatory func- 
tions. But not many are necessary; 
mal blood there is only one white corpuscle 
to every 500 or 1,000 of the red. In leukemia, 
the white cell count increases out of all pro- 
portion, and at the same time the cells fail 
to mature properly. The blood can no longer 
do its job of nourishing and repairing the 
tissues and carrying off their waste prod- 
ucts. It is as if the military police set out 
to run the army. Acute leukemia is very 
difficult to control. In chronic leukemia 
there is more hope, but nothing that can be 
called a cure has yet been found. Benzene 
and arsenic have been used, but in recent 
years the principal reliance has been on 
X-radiation. ‘This usually dampens the ex- 
uberance of the leucocytes, but eventually 
the dosage required is so high that the body 
can no longer tolerate it. The physician has 
to steer a precarious course. With proper 
dosage, however, the span of comfortable 

{Continued on page 214) 


are tasks 


The bus lines of America are indispensable 
to our transportation system. They are 
experts on maintenance of equipment 
because efficiency and economy are absolute 
essentials to success in their business—no 
factor is too small to escape detailed study. 
That is why most bus lines with the best 
maintenance records specify dependable 
Champion Spark Plugs. This is another 
example of preference for Champions by 
experts—substantial evidence that they're 
better for your car. Champion Spark Plug 
Company, foledé T, Ohio. 


Cap Eddys 


going ehteace 


Cap'n Eddy may seem a bit youthful to be skipper 
ing all that horsepower! But Eddy agrees with his 
dad . . . it's a sound idea to start ‘em young! 

So Eddy is “an old hand” with Evinrudes, and 
revels in all the pleasures that go with them. A lot 
‘of happy miles have foamed in his wake, he has 
baited many a hook and “boats” his fish like an 
old-timer. 


In thousands of family albums there are snap 
shots such as this one of Eddy*. Photographs of 
children running Evinrudes capably, easily, joyfully. 

Each picture is a forthright testimonial to an 
Evinrude quality that users prize above all others. 


‘Eddy Ogrodowski of Toledo, Obio. 
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The assurance of carefree performance, even in a 
youngster’s hands. Performance that has been per 
fected step by step during 36 years of building fine 
outboards . . . trustworthy performance that is 
mechanically built right im, ready to go and keep 
on going: 

It’s waiting for you — see your Evinrude dealer! 
Look for his name under “Outboard Motors” in 
the classified section of your phone directory, Write 
for catalog of the complete Evinrude line, Address, 
EVINRUDE MOTORS, 5266 North 27th Street, 
‘Milwaukee 9, Wisconsin, 

In Canada, Evinrude Motors, Peterboro, Ontario. 


When a plane is 
described as being 
200,000 pounds in 
gross weight, this 
figure includes not 
only the weight of the plane but 
all of its load of gasoline, oil, 
crew, passengers, mail,and cargo. 

If the plane structure is 
“heavy”, the useful load is light. 
If its engines are gas hogs, more 
fuel and fewer passengers go 
aboard, And if the engines are 
heavy for the power they deliver, 
still more potential load remains 
‘on the ground. 

The champion of all recipro- 
cating engines for weight-per- 
power is the Cyclone 9, first en- 
gine to weigh less than a pound 
per horsepower. It delivers 1,425 
horsepower but weighs only 
1,352 pounds, or 0.95 of a pound 
per horsepower. Most engines 
run over a pound per HP, espe- 
cially in the high output types. 

‘Now there is another cham- 
pion, in a new power field. The 
Wright propeller turbine has 
made the sharpest of all cuts in 
weight, while at the same time 
doubling the power of the Cy- 
clone types. Within a short time, 
Wright turbines will deliver 
many times the power of the 
Cyclone 9 at a weight of only 
0.60 of a pound per horsepower. 
It will make a difference of hun- 


dredsof thousands 
of dollars in air- 
line revenue and 
will mean lower 
passenger fares 
and cargo rates. 

On a two-place training plane, 
the difference between 0,95 and 
0.60 of a pound per HP is not a 
major one. Maybe about a dozen 
pounds, But on the new air 
giants taking off with as much as 
30,000 HP, the difference is tre- 
mendous. A plane with this 
much power from ordinary 
type engines would have to 
carry over 30,000 pounds in en- 

gine weight. But 

«+7 Wright turbines 

Sy" of equal power, 
4 would only 

mad pees WEIGH 18,000 Ibs. 

Much’ of the 

weight saving in 

the Wright turbine comes from 
its sheer simplicity. There are 
just two main moving parts: the 
air compressor and the turbine 


Fig 


SANT 


wheel, plus gears to slow down 
the turbine speed to efficient 
propeller speed. Eliminated are 
the individual cylinders, pistons, 
valves, connecting rods, crank- 
shafts and counterweights, cams 
and intricate gear trains, In the 
four Cyclones of a B-29, there 
are 144 spark plugs while the 
turbine has but three per engine. 

The turbine is well balanced 
and needs no counterweights. 
Turning contin- 
uously, with no 
pistons moving 
up and down, it“ 
does not set up 
strong vibra- a 
tions and thus 
shter housing than en- 
gines of equal power. 

These figures on weight sav- 
ings, and what they mean in 
terms of payload, are only one 
of the reasons why the giant 
planes to come are being de- 
signed for Wright propellor tur- 
bines. And these figures are just 
‘one more indication of the way 
Wright Aeronautical engineering 
produces better aviation power 
for all types of aircraft. 
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WRIGHT 


AIRCRAFT ENGINES 


Wright Aeronautical Corporation + Paterson,New Jersey,U.S.A. 


WRIGHT 
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Home Craft Ses 

citherinthe steel 

‘case illustrated 

ormounred on & 

Panel which cao 

be hung beside 
the lathe 


WILLIAMS 


Home Craft 
TOOL HOLDERS 


@ This set of 8 tool holders provides for all 
regular lathe operations and is ideal for home 
work shop use on lathes from 7 to 10" swing. 
Drop-forged from tough steel, accurately ma- 
chined and specially heat-treated, these holders 
represent the same fine quality as the Williams 
industrial line. The high-speed steel cutters fur- 
nished, are ground, ready for use except those 
for turning. The “diamond-poine” curning cut. 
ters require only a minimum of grinding to 
desired form. Sold by Industrial Distributors 
everywhere. Write Dept. $-56 for literature. 


J. H. WILLIAMS & CO, 
BUFFALO 7, NEW YORK 


SS SN 


DROP FORGINGS AND DROP-FORGED TOOLS 
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and active life can be considerably extended. 

Radiophosphorus was first tried in 1936, 
Much of the work in this tield has been done 
at the University of California by Dr. J. H. 
Lawrence and his co-workers. (Don't con- 
fuse Dr. J. H. Lawrence with his brother, 
Dr. E. O. Lawrence, the cyclotron man, of 
the same institution.) The idea was to get 
a radioactive substance into intimate con- 
tact with the rampant leucocytes, so that 
they would be strongly irradiated, the rest 
of the body less so. The results are about 
equivalent to those secured with X rays. 

More recently radiosodium has been sub- 
stituted for phosphorus. Radiosodium ex- 
pends its energy in about as many hours as 
radiophosphorus takes days, and on this ac- 
count dosage is more readily controlled. 
The results have not yet been reported, but 
at any rate one more radioactive substance 
has reached the therapeutic stage. 

Another disease, Polycythemia Vera, is 
leukemia in reverse; it is the red cells that 
get out of hand. Radiophosphorus also has 
been used in its treatment. The results have 
been distinctly encouraging, but since the 
disease is rare not many cases have been 
treated. 

We can usually cope with disease caused 
by invasion of the body, or failure of some 
organ to do its job. At least the problem is 
specific: kill the invading agent, supply the 
deficiency. In cancer the strategic situation 
is less favorable. Cancer is not war, but 
revolution. It may be regarded as a kind 
of perversion of a process necessary to life, 
the process of growth. Cancer cells are 
different from normal cells, but the two re- 
semble each other more than they differ. 
Normally there is some control, the nature 
of which is still obscure, which keeps the 
cells growing at the right pace and in the 
right places. When this control fails in a 
particular organ or tissue, we have a tumor 
of neoplasm. If the tumor is malignant, 
capable of spreading or metastasiziny, then 
we have cancer. But the opposite number 
of cancer is not normal growth. It is the 
death of tissue through inability to multiply 
and maintain the physiological status quo. 
Health consists in maintaining a balance 
between the two extremes, 

It is highly improbable that we shall ever 
achieve a cancer “cure” in the medically 
illiterate layman's sense of something that 
comes in a bottle. But this does not mean 


(Continued on page 218) 


Most any motorist can change a tire, But few 

can change it at night with top speed, efficiency 
~and safety! Night-time tire-changing can be haz- 
ardous — but a little care and an “Eveready” flash- 
light can reduce the danger. First principle, says 
the American Automobile Association, is... 


Keep all your tire-changing tools tied or boxed 

together, where you can pick them up without 
searching or fumbling. Remove your spare before 
jacking up car —cugging at it later might push car 
off jack. If alone, set flashlight on a stone in con- 
yenient position, 


NATIONAL CARBON COMPANY, INC. 
30 East 42nd Street, New York 17. N.Y. 


luce) 


Park off the highway, if at all possible. Next 

best place is on a straight stretch of road where 
you can be seen for at least 500 feet, If you must 
park on a curve, a light should be set on the road 
some distance back. Be sure neither you nor a by- 
stander blocks off the view of your tail-light! 


EXTRA POWEI 

EXTRA LIFE 
—-ATNO 

EXTRA COST 


flashlight—rely only on “Eveready 
For “Eveready” batteries have no equals... 
why you'll find them in more flashlights than any 
other battery in the world! Now that they're avail- 
able again, there's no need to accept a substitute! 


The registered trade- 
mark “Eveready” 
distinguishes products 
of National Carbou 
Combany. Ime. 
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Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


Simplified Master Taper Attachment 
Fits All Types of Lathes Instantly! 


Now! A "universal" taper attachment that fits all lathes, old or 
new, big or small—that can be attached or removed in minutes! 
This taper attachment is not bulky or cumbersome. It bolts easily 
to the bed, in the back of any lathe. 


The Master performs accurate taper turning, boring and thread- 
ing with the ease of any straight line tool operation. It precisely 
duplicates any tapered part. Is usable in any position. Does not 
interfere with straight turning. The bar is precisely machined and 
fitted. There is no vibration. Taper graduations are in inche: 
one end; degrees at the other. The Master is available now, in 
two sizes; two feet and four feet in length. 


Available today also, is delicious Wrigley’s Spearmint Gum. 
This is one treat you can enjoy even when your hands are busy. 
And the pleasant chewing helps to keep you alert and wide- 
awake, even through a monotonous job. 

Chewing Wrigley’s Spearmint satisfies a fellow. In addition, ic 
helps keep your mouth moist and fresh—so you feel better. And 
feeling better, you naturally work better. By making chewing 
gum available to all, scores of plants and factories report in- 
creased morale and efficiency that really pays off. 


You can get complete information from the Keene Electrical Machinery Co. 
549 W. Washingion Bled., Chicago 6, I. 


Model 710 Master Taper Attachment 


AA-67 
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GO MORE PLACES 
FASTER AVALRONCA/ 


AERONCA has brought a new and better way of living to thousands 


of people just like you! 


Acronca Champion (I! 


f abin 
fe visibly. Tarling 
performance 


ILD you like to spend 
e seashore 


live afew hundred mil 
You can get there quickly—in 
Aeronca! It's not only a new 
way to travel 
way to live. 


built a new 
for average 


people. Ic 
simple—and economical! 
so easy to fly . .. thousands 


Aeronca Chief, also in 


OVER 1000 AERONCA QUALIFIED DEALERS to serve you. 


FERONCA 3 Aileen 


Fry Tecommate by aint 
i 


Many Aerone: 


learn to fly 
less. Ie by 
within r 


So Safe So Simple—Now 


ANYBODY CAN 
FLY AERONCA! 


THOUSANDS SOLO IN 8 HouRS og Liss, 


are now in prod 
offer new room, 


Aeronca Aircraft Corporation 
Middletown, Ohio 
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It’s hard enough to get 1 man 
to agree ona pipe style, much 
less 36! That’s why LHS 
has always designed a wide 
range of handsome models 
to suit individual tastes, 
and pocketbooks. 


DMED Hep) 
SHAS 


LHS Pipes Include 


Imported Briar 


LHS Steencrest Ultrafine $10.00 
7.50 


LHS Sterncrest 14K 
LHS Certified Pures. 
LHS Purex Superfine "ie 


‘at good deaters everywh 
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that we are utterly helpless, or that atomic 
medicine holds out no hope. It does—but 
not tomorrow or the next day. How much 
time depends on whether we continue cancer 
research on what Dr. Shields Warren has 
aptly called a “shoestring scale,” or pour 
real money, manpower, equipment, and ef- 
fort into the job. 

The atomic methods currently used in 
cancer therapy are: 1) External irradiation, 
in the form of regulated exposure to X rays, 
or other radiation from sources outside the 
body; or from a foreign body, such as a 
needle or capsule containing radioactive ma- 
terial, which is implanted in the tumor or 
placed in a body cavity; )2 Internal irradia- 
tion by administration of radioactive mate- 
rial that may be absorbed organically by 
cancerous tissue, which will thus receive ra- 
diation at the closest possible range. The 
first is by far the most important now; the 
other is still experimental. 

Recent research has not contributed any- 
thing startling to external irradiation. We 
have new and largely untried forms of radia- 
tion, neutron streams in particular, but no 
proof yet that they behave radically differ- 
ent from X rays. If we could find a form 
of radiation that would damage all malig- 
nant tissue and spare all normal tissue, that 
would be the answer. Failing that, we must 
resort to what amounts to differential dam- 
age. Fortunately there is a tendency for 
malignant tissue to suffer more than healthy 
tissue under bombardment, and where this 
difference is appreciable radiation therapy 
is proportionately effective. 

‘There is always the chance that among 
the various particles that we are learning to 
direct and control, something will be found 
that will give a significantly better differ- 
entiation. One way of accomplishing this 
would be by concentrating the energy of the 
radiation in depth through a sort of focus- 
ing action. Dr. G. Failla of the College of 
Physicians and Surgeons of Columbia Uni- 
versity expects substantial improvement in 
the treatment of deeply located internal can- 
cers with X rays generated by the high- 
energy electrons of the betatron. 

The betatron is an electromagnetic de- 
vice somewhat like the cyclotron, but it op- 
erates on A.C. instead of D.C., accelerates 
electrons instead of heavy positive particles, 
and works at much higher speeds. It is cap- 
able of generating X rays of voltages as high 
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vou cars THE WORLDS FINEST 
MECHANICAL TRAINING AND EARN WHILE YOU LEARN 


Ir youare interested in machinery and want the 
knowledge and experience for a lifetime carcer 
in the ficld of mechanics, the U. S, Army has 
a twofold opportunity for you. 

First, if you are 18 to 34 inclusive (17 with 
parents’ consent) and will enlist now for a 
period of thrce years, you may choose to join 
one of the arms or services of the Army Ground 
Forces, Army Air Forces, or Army Service 
Forces, which will give you some of the best 
mechanical training in cxistence today. 

‘You may attend one of the Army's top-flight 
mechanical schools, and master the technical 
dctails of all kinds of engincs, including diesel, 
radial and internal combustion. You will be 
given practical experience in_ repairing and 
maintaining the Army's own fine equipment. 
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Second, under the GI Bill of Rights, after 
your discharge from the Army, you will be en- 
titled to attend any college or trade or business 
school of your choice which will admit you, pro- 
vided you cnlist before October 6, 1946. 

After a 3-ycar enlistment, you may have up to 
48 months of education, with the Government 
paying your tuition and incidental expenses up 
to $500 per ordinary school year, and a living 
allowance of $65 a month ($90 a month if you 
have dependents). 

Add to this good pay, travel, clothing, 
food, quarters, medical and dental care and a 
30-day furlough cach year, and you'll sce that 
it’s an opportunity you can’t afford to miss. 
Get all the facts at your nearest U. S, Army 
Recruiting Station. 
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slugs. Every bowlful smokes so clean, so 
cool, so ever-dry. Enjoy the full measure 
of pipe pleasure with a Royalton Crown. 
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as 100,000,000. With conventional X rays 
at relatively low voltages the limiting factor 
is damage to the skin, while with betatron- 
generated radiation the skin in the entrance 
area should receive less energy than the 
skin in the area where the rays leave the 
body. In between, the energy would be at 
a maximum and could be concentrated on 
the tumor. Damage to normal tissues would 
still be a limiting factor, but a greater dif- 
ferential effect on the cancer cells in the 
interior of the body could be expected. 

‘The second general method—internal ir- 
radiation—is also active at the moment. Ra- 
dium salts were tried 40 years ago, but 
failed because they were not absorbed by 
the malignant tissue. If they had been 
absorbed, it would have been a case of going 
from the frying pan into the fire: the half- 
life of radium is 1,590 years, and there would 
have been no means of stopping irradiation 
at the proper point. But now we have the 
artificially produced radioactive isotopes. 
‘Their half-lives vary from a few seconds to 
several months or years, giving a wide range 
of periods of activity. Moreover, some of 
these isotopes are selectively absorbed— 
iodine by the thyroid gland, iron by the red 
blood cells, phosphorus by the bones, liver, 
leukemic cells, and various neoplastic tis- 
ues. The possibility thus raised is as ob- 
vious as it is attractive: let the cancer ab- 
sorb the appropriate isotope and burn itself 
up. The real stuff, of course, would be some- 
thing that neoplastic tissues would absorb 
avidly and to which normal tissues would 
be impervious. 

Unfortunately, it is not enough that the 
radioactive substance should be absorbed 
three or four times as much; there must be 
a very high differential ratio if internal ir- 
radiation is to be highly effective. The only 
known isotope that fulfills this requirement 
is radio-iodine. This is absorbed by the thy- 
roid, or by metastasizing thyroid tissue, 
about 300 times as much as by other tissue. 
Consequently it shows promise in the treat- 
ment of cancers of thyroid origin.’ 

Actual progress has been slow. One rea- 
son is that radio-iodine, in particular, is ex- 
tremely expensive. Ten thousand dollars 
was spent recently in treating one case; 
$4,000 in another. Yet there is plenty of 
radio-iodine in the country. It is being 
wasted up the stacks of the Manhattan Pro- 


ject now. 
Drs. Andrew H. Dowdy and William F. 
(Continued on page 226) 


© No other car in its price class performs like the 1946 
Ford because no other has the V-8 engine . . . no other 
has 100 horsepower! ‘The V-8 type of engine, you know, 
is used in America’s most expensive automobiles! 

‘The new Ford V-8 is thrifty on gas and oil because 
of new 4-ring aluminum pistons and new balanced 
carburetion. 

With this engine . . . with new oversized hydraulic 
brakes . . . with wider, lower, handsomer appearance . . . 
and with dozens of other improvements, no wonder so 
many people say: “Ford’s out front in the 


low-priced field!” . , 
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Bale of the University of Rochester, both 
experienced radiologists connected with the 
medical department of the Manhattan Pro- 
ject, have recently spoken hopefully of the 
long-term prospects in the field of atomic 
cancer therapy. They do not believe that 
radioactive isotopes in themselves are the 
answer. But they do suggest that by us- 
ing isotopes like carbon and hydrogen (C' 
and H’) it will be possible to investigate 
many compounds, existing and to be syn- 
thesized, in an effort to find one having a 
high degree of toxicity for malignant cells 
relative to normal cells. They think a com- 
bination chemical and radiation effect may 
work. 

Advocating Federal sponsorship of nu- 
clear research in cancer, Dowdy and Bale 
sum up in these words: 
he atomic age, for better or worse, is 
here to stay, and, with its attendant benefits 
to humanity in the solution of the cancer 
problem, it offers both an opportunity and 
a challenge to medical science, to the com- 
munity and the nation.” 

‘That is good to hear. Hope, after all, 
has its biological justification as well as its 
dangers. And where there is hope, there 
should be life enough to meet the challenge. 


*Dr. 8. M. Seidlin and L, D. Marinelli give a brief 
preliminary report on one cage in the Bulletin of 
fhe New York Academy of Medicine, August, 1945, 


New Glass Absorbs Most Heat 
Yet It Transmits More Light 


A NEW heat-absorbing, color-transmitting 
glass that protects films and slides from 
damage or burning and shields movie and 
television actors from the intense heat of 
powerful spotlights and floodlights has been 
developed by the American Optical Com- 
pany, of Southbridge, Mass. 

In movie projectors, the new glass will be 
used as a screen to absorb the heat emitted 
by the light source. It absorbs approximate- 
ly 90 percent of the infra-red, or heat, radia- 
tion, and transmits about 85 percent of the 
light, an unusually high transmission; usual- 
ly about eight percent is lost by reflection. 

The new product, of which phosphorus, 
aluminum, and silicon oxides are the prin- 
cipal ingredients, is chemically stable, and 
can be molded, ground and polished, and 
fabricated like ordinary glass. 


DEFOE HOMES CAN ANSWER 
YOUR HOUSING PROBLEM 


HE Housing Division of the Defoe Shipbuilding Company 

was developed with a two-fold purpose—to maintain, as 
closely as possible, the wartime employment level upon which 
the people of the industrial area in which the plant is located had 
come to depend and to offer the public a new solution to Amer. 
ica’s housing problem, 


© © With this in mind, Defoe designers and engineers were 
called upon to create a new line of homes which would bring to 
their owners the comforts of functional design, the ease of mainte- 
nance made possible by modern compact construction—plus the 
economies of mass production methods. In addition, they must 
be buile co outlast houses of standard construction! 


© © The Defoe organization has delivered. The skill and ex- 
perience acquired by more than forty years of fine workmanship 
and adherence to the age-old traditions of the shipbuilder’s art 
have brought into being an entirely new concept of gracious 
living. The Defoe Homes reach new highs in comfort and con- 
venience, While there is nothing fantastic or extreme about them, 
they are certainly a radical departure from any prewar “prefabri- 
cated” houses or temporary wartime structures. 


© © With the war won and with great hope for a permanent 
peace just ahead, “Better Things for Better Living” is the slogan 
for the coming era. The Defoe Homes will be a worthwhile 
contribution to the good times ahead 
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' help you enjoy greater accuracy 
smoother operation—with your 


DELTA 


MILWAUKEE 


THE DELTA MANUFACTURING CO, 
IE E. Vienna Ave., Milwaukee 1, Wis 
Please send me my free €4 


z 
rT of the 
a 
a 


City re 
Tritt tTttt ty | 


PAT. OFF. 


POWER TOOLS 


The pulleys which trans- 
mit the power from your mo- 
| are 


tor to your power to 
1 to help eli 
annoying, damaging vibra 
and prec 
built into Delta tools largely 
replace the manual skill of the 
old-time hand craftsman, Once 
you set a tool for the job, it 
takes care of keeping the work 
true and straight . . . helps 
you produce attractive, pro- 
fessional-looking work, 
re near you— 
geht in your own 
hhorhood — that 
Delta wols. The peopl 
are looking forward to giviny 
you the complete Delta qual- 
ity story. Drop in to see 


“Happiness Herald? 


A) State. 
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THE MAKING OF 


Marlin GUNS 


through this 
series of advertisements, interesting facts 
on gun-making...to enhance appreciation 
of fine sporting firearms and to encourage 
their thoughtful handling and care. 


= 
shape Marlin stocks 


‘New automatie electric mac 


GUNSTOCKS - Functioning, balance and beauty of 
firearms are all affected by design and quality of 
gunstock. Only selected hardwoods go into Marlin 
stocks. Blanks are turned in new automatic machines 
which handle sharper, more intricate forms than 
any hitherto developed. The heavy, cast iron “mas- 
tee” accurately controls triple cutters as the lathe 
turns. After turning, the stock is “shaped” by skilled 
craftsmen; sanded, polished, stained and finished. 


ASSEMBLING * Inter- 
changeable parts make 
for efficient, economical 
production. Deft hands 
and experienced eyes, 
however, are needed for 
the accurate work of 
final assembly. 


iil ee 
TARGETING * Inthe 
four modern ranges at 
Marlin, expert marks- 
men target every rifle 
before shipment. Sights 
are carefully adjusted 
until shots group in the 


center of the bull’s-eye. Expert marksmen tai 
mall m7 anal 
THE (The next 
adeertncment 


Murlin 


FIREARMS CO. 
NEW HAVEN, CONN. EST. 1870 
Be sure to see Marlin 1946 models 

on display at your dealer's 


ULAR 
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BROKEN CHINA 


also glassware, luggage, toys 
‘and furniture, It's transparent and 
waterproof, Makes models, too. 


ROS YOUR LAWN 
OF UGLY WEEDS! 


WEED-NO-MORE 


Magic Weed Killer 


Destroys Ugly Weeds but Won't 
Harm Common Lawn Grasses! 


7 


| <== 


wes | 


digging! Destroy ugly 


NO MORE back-! cbreaking digging! D 


leafy weeds with WEED-1 
The 8-ounce lawn-size package treats 1 
ieee! Now gen cna enjoys beatellal Sood ieee wa 
for only $1! 
WEED-NO-MORE kills dandelion, plantain and 
other ugly weeds—yet won't injure soil. 
Get it today! Rid your lawn of ugly weeds for 
only $1. Just spray on... WEED-NO-MORE! 
(Sale at Poa, Hardware, Garden Supply, Department and Dro Stores 


WEED-No-MoRE 


THE AMAZING NEW WEED KILLER 
| Made by Te SHERWIN-Wittiams Co. Cleveland, Ohio 


THIS MODERN, COMPACT, PROFESSIONAL-TYPE 
CHEMISTRY KIT SERVES AS A PORTABLE CHEM- 
ICAL LABORATORY. MERCK & COMPANY CHEM- 
ICALS. TOP QUALITY MATERIALS THROUGHOUT, 


; The atom bomb, the new war-born synth 
. plastics and textiles have focused Ame 
attention on chemistry. To meet this wider 
spread interest, Kit Corporation has produced 
a complete professional-type chemical laboratory kit to 
= enable hobbyists and students to perform a wide range of 
The Kit Corporation Sentor Kit contain experiments. These 


manufactured by 3 leading colleges 
texthook "on cemist iB ities’ 
t 


re for the greatly 


chemistry courses. More and more com 


for men who understand the funda 
ry. Many advanced hobbyists who 
ented with chemistry purely for their 


hie paying them big dividends in advai and more pay. 

Sane eaten One Write for free descriptive literature and your 

resistant labora- $29. 50 dealer's name. If your dealer is out of stock, 
‘ shipment can be made direct to yo 


KET Cyan 


212th STREET AND JAMAICA AVE. 
QUEENS VILLAGE, N.Y, 


ctures the compact, 


This authoritative, 140 page chemical 
experiment book is part of the kit. 


“ARMY OFFICERS” 
45 REPEATING AUTOMATIC 


Barret Actually Smokes When Fired! Easy to Use—Load! 
Boy-oh-Boy! This ts thecap pistol you've been walting for! Its 
he Cole as Et 


you 
anges collect Hurry! Qu 
inleage Ave. Chicageei, ti, 


ORDER AMMUNITION 
Box of 250 Rounds of Caps .. 15c 
Box of 1750 Rounds of Caps.$1.01 


Frees sie ric sae 
Hie inamars 
range ivaaeas 

soaeeiee 


Foley mall 


BRUSH COMPANY 


528 N. 22nd Street + Milwaukee 3, Wisconsin 
Se 


WNO-OFLEX 


ALL-PURPOSE SANDER 


SAND-O-FLEX CORPORATION 


4373 Melrose Avenve * Los Angeles 27, Calif 


ona. toast 
‘per aE 


TRAILER AXLES, HITCH! ES, AND PARTS 
fle anise Michess and other tale 


PRRETTE ELECTRIC CORPORATION 


Dept. P55 


ALL-STEEL 
HYDRAULIC [As 
BUMPER-JACK ens 


@eo@ 
With Finger-Tip Pressu: 
LATEST, 


FINEST ENGINEERED, MOST 
1 a 


1 Construc- — RUGGEDLY 
Q—Belid stcet_Piston—3 CONSTRUCTED 
Pelescopin 
‘Tubes Quadruples 


ie Steel 
‘ts 


If your dealer can’t supply 
remit. $13.50 and we will 
Immediate. 

refunded if not satisf 


Wanted: DEALER-AGENTS: 
AUTO PRODUCTS CO. 
Dept. 5-5 
6349 N. Clark St., Chicago 26, Il. | 


OTTAWA MFG. COMPANY, 501 Brush Ave., 


Say You Saw 
It In Popular Science 


SAVE HANDS 
4 SAVE TIME 


with Steel-Grip Gloves 


Ottawa, Kans, 


INDUSTRIAL GLOVES CO. 
653 Garfield Bivd., Danville, i 
Conode: Safety Supply Co,Teronto 


FOOL oF 
Ol USES 


Smooth, steady power at your fingertips! You can tum out 
Professional looking projects for pleasure or profit—ship, plane 
or train models, costume jewelry, wood carvings, puppets, 
initialed tumblers, ete. Handee, first small portable tool 
‘and today’s finest, uses 900 different accessories, AC or DC, 
25,000 r.p.m. Weight, 12 oz. $18.50 


Win 7 AceLSsontes, rostrary 

3 Get a Good Start 
Get the 

HANDEE KIT 


HANDEE Toot 
and 45 of the 
most popular acs 
cessories, all 


packed in hand= 


LF OR A FRIEND: 
OF A LIFETIME 


F c B 
easily, your offhand carving, routing, 
shaping, ete. is perfect as to depth 
f cut, accuracy of line. Set of 6 


| CHICAGO WHEEL & MFG. co. 
{101 W. MONROE ST., DEPT. PO, 


me 0] WANDEE TOOL 0 MANDEE KIT PRECISION 
ATTACHMENTS ) REMITTANCE ENCLOSED [) SEND 
Ty SEND 64-PAGE CATALOG 


Anco RAIN-MASTER 
“Dead - Locker” 


WINDSHIELD W 
ARMS 


BLADE SNAPS _ON-. 
STAYS PUT ~ 


CAN'T FALL OFF 
_J SANT BLOW ©} 


1A war-born invention—by ANcO-—tet\ 
for military circratt—now for your ear. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can't shoot him for that! 


PATENTS 
MAKE JOBS 


After all, it’s your car to protect. So 
youremind bim.GetRAIN-MASTERS 
patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


Ask for RAIN-MASTER Windshield Wiper 
Arms and Blades next time you buy gas. 


THE ANDERSON COMPANY 
Established 1918 
GARY, INDIANA 
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Beautiful Home Furnishings Yourself 
NO TOOLS....NO WORKSHOP NEEDED! 


‘Your spare time is worth money! Make 


friend 
nationally known designer, these ultra: 
ew accessories combine’ the natural 
beauty of clear-grained Harvest Oak and, 
the trim lines of sparkling Lucite! 

IT’S EASY AND IT’S FUN! 
A tabletop Hobby! Each beautiful ac- 
‘cessory comes in complete Kit form. All 
paris and materials of selected woods and 
Bleaming Lucite are accurately pre-cut 
Snd ready for assembly. Nothing o cul, 
carve or shape... NOTHING ELSE 
BUY! Step-by'step instructions guara 

tee easy assembly, beautiful results! 
HERE'S HOW YOU SAVE ONE-HALF! 
Leading stores now feature identical items 
at assembled retail prices exactly 
DOUBLE your cost for Complete Hobby 
CRYSTAL CLEAR [Reames 
LUCITE 
AND 
GOLDEN GRAIN 
HARVEST OAK 


. . write today for free 
details of this enjoyable new Hobby! 


HOMECRAFTERS GUILD Dept. F-5 
360. MICHIGAN AVENUE © CHICAGO 


DIE=-LESS 
aS 


WITH THE GLUE THAT 
MANUFACTURERS USE 


REPAIR 
FURNITURE 
mae a 
FRANKLIN GLUE 


GENUINE LIQUID HIDE GLUE 
READY-TO-USE 


No mixing — No heating — No 
unpleasant odor — No chilled joints. 


THE FRANKLIN GLUE CO, COLUMBUS 15, OMI 


AT YOUR HARDWARE DEALER 


RIDE A NEW 
FREQ HARLEY-DAVIDSON 


; DOWN THE ROAD TO HAPPINESS 


TTPHAT leteer tells the whole story! Thousands of 
enthusiasts are eagerly looking forward to good 
times in the world’s greatest sport — motorcycling! 
Be ready to ride your own NEW HARLEY-DAVIDSON 
on fun-filled vacation trips — or take in race meets, 
hillclimbs, endurance runs and other thrill-packed 
motorcycling events! See your Harley-Davidson 
dealer EARLY — and send the coupon NOW! 


HARLEY-DAVIDSON MOTOR COMPANY, Dept. PS, Milwaukee 1, Wis. / 
Please send at once free copy of 24-page “Enthusiast” Magazine, 
filled ‘with mocorcycle action pictures and thrilling stories. 
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TWO FAMOUS LINES 


lon 


MADE IN 
The Top in 
Casting Lines 


} 
} World-famed Black- 
7 Oreno is back—in Nylon! 
Hard braided, water- 
proofed, exceptionally 
smooth, it’s easy to cast and has the great long- 
lasting quality for which this dependable line is 
famous. 6 tensile tests: 12, 15, 20, 25 and 30 pound. 


The Top in 
Fly Lines 


Excel-Oreno has always 
been known for long 
wear and dependable 
service. Now braided of 
Nylon, finished with exacting, painstaking care, 
Excel-Oreno is now your best investment in fly 
lines. Level lines, H to C, in 25-yard coils. Double 
tapers—HEH, HDH and HCH—30-yard coils. 


LINE-ORENO NYLON IS BACK, TOO! 


This original South Bend Nylon ff 
casting line is an unusually serv- 

iceable line of exceptionally long 
life. 12, 15, 20, 25 and 30 pound 
test. 


_gé& FISHING PHOTO BOOK — FREE! 
Send for this 48-page book packed 
with fishing action photos—all prize 
winners in the South Bend Bait 
Company Fishing Photo Contest. 


SOUTH BEND BAIT COMPANY 
9025. High St., 


SOUTHBEND 


POPULAR 
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Hers We Go! 


“recent years, as proved itself to be 40 
in sensor we urse Fou to wee your dealet 


See your CUSHMAN dealer. Or, send for 
full details on all models. Send Today! 
CUSHMAN MOTOR WORKS, Dept. S-14 © Lincoln, Nebr. 


FREE"! nosey catatoc 


Over 1000 Items = Over 300 Photos 
Our new 40,paxe catalog is the “bible” of wide-awake model- 
fe, ndhedt hate Lochooge gam Plauen snginee Bont, 
Setpn, tank. alidere, supplies, ete. Bend for youre Co 
EW THON 170 HP. GAS ENGINE.” "$10.20? 
AMERICA’S HOBBY CENTER, INC. 
Dept. S56, 156 


What keeps the pages 
nice and neat 

And guarantees the 
set's complete? 


BURBANK DOES IT!...S0 CAN YOU! 


How Expert Model Builder 
Gets Topnotch Results 


James W. Burbank, of Narrowsburg, 
N. Y,, builds scale models of famous 
‘old locomotives. He's a perfectionist. 
‘When he finishes a model, it looks 
real enough to chug off under its own 
steam, 

Here you see him finishing the in- 
aid walnut cab for his model of the 
Erie's old George C. Bernard, speed 
demon of the 1870's. You see, too, 
three good reasons why he turns out 
such beautiful work, ie, the picture 
of the original engine; his own accu- 
rate scale design: and his indispens- 


"X-acto Knives are tops,” says 
hobbycrafter Burbank. “They're so 
versatile. I can find a blade-handle 
‘combination for the toughest or most, 
delicate jobs . .. And those little pin 
vises ... their heads fit my hands 


® 


perfectly. I recommend X-acto to 
every model builder!” 


Be Expert At Your Hobby! 
X-acto adds skill to your wrist. 
Smooth-cutting, easy to use as a pen- 
cil, X-acto is the indispensable tool 
for whittlerss wood carvers, artists, 


No. 85 X-acto Tool Chest — 3 all-metal 
knives; full assortment of blades; saw: 
sander; stripper; planer; 2 drill holders: 


10 drills; 6° steel ruler; Complete in 
wooden chest, $12.50, Also #84 Set,$7.50, 


ad * 
x-acto 
KNIVES & TOOLS 


X-acto Knives & Knife Chests From 50¢ to $5.00 


‘York 16, N.Y. 
Reg. U. S. Pat. OF. 


V is for Versatile 


«seas in 


X-ACTO! 


‘Xacto's 3 handle styles and 13 blade 
shapes fit every type of cutting job. 
But if you're a one-knife man, we 
recommend for all-round work « . « 


X-ACTO No, 2 KRIFE, with solid dural 
minum handle, made with new im- 
proved chuck collet. Knife alone, 50c, 
With 5 assorted blades, in #52 Set, $1. 


ed sy 


WHITTLE A LITTLE? Send 10¢ fora copy 
of "Whittling Is Easy with X-actol” 
You'll be an expert in no time, 


YOU'LL BE VERSATILE, TOO. Send for 
these helpful booklets, 10¢ each, 

(1) Building Your First Flying 
Model. (2) The Knife As a Drawing 
Instrument. (3) Commercial Artists 
Handbook, (4) How To Build Scale 
Model Planes. 


‘SAVES CUT FINGERS -X-acto is designed 
for firm grip and sure control. Blades 
lock in, can't fold under. So much 
hhandier and safer than razor blades, 


(OK, HUMIOR! Here's your X-acto Junior 
Knife, shaped like a Spitfire fuselage, 
with a twoedged blade. All-metal, 
Only 25¢. 
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j * Build These Cleveland Models * 


—by 
Graflex 


CLEVELAND MODEL & SUPPLY CO. 


4508F46 Lorain Ave, * %* %* Cleveland 2, Ohio, U.S.A. 


Kills the fleas 
QuicKLy! 
Keeps others off 
for doys! 

Still 25¢ ond 50¢ 


Satisfaction or money back guaranteed. 
Box 264-8 


MAN’S VIEWPOINT ON PIPE APPEAL 


A rare combination 
of Craftsmanship 
and Style 


SPECIAL INSECT 
REPELLENT 
Teas & insaliaLabs, ne» St Lows, Ma, 


Real Relief 


for Rupture Sufferers! 

The Web Truss has brought 
comfort to thousands of 
sotisfied users. Enthusiastic 


the job, made of strong 
washable materials, the 
Web Truss gives the RIGHT support WHERE 
NEEDED. Sotisfaction GUARANTEED. 

Write for FREE descriptive literature, or 
‘xk your druggist about the Web Truss. 


The WEB Truss Co., Dept. $-16, Hagerstown, Md. 
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Test: 0 Lite Marais 


-+-LOCATES TROUBLE 
INSTANTLY in electric ci- 


fuses, eu 


wires, Tel 
DC. Engineers prefer 
@ it becouse it hos pat- 

‘ented safety features. 


@ PUTS “FINGER” ON THE 
QuicKLy 


‘AC from 


Laminating waste stock for oan 


‘AKE use of your waste stock by lami- 

nating scrap pieces with CASCAMITE, 

it’s strong, stain-free, and highly 
water-resistant. 


To laminate waste stock 


‘Choose pieces of stock to roughly approximate 
finished size and shape. Plane surfaces to be 
glued so that they are perfectly smooth, 
Spread a thin film of CASCAMITE on the 
surfaces to be glued. Clamp and let set (at 
70°F. or warmer) until glue is hard. 


CASCAMITE is also recommended for 
laminating stock for table and chair legs, 
banisters, deep wooden bowls—wherever large 
dimensions discourage use of solid stock. 


A “cinch” you'll prefer—CASCAMITE 


Easy to mix. Just add CASCAMITE to cold 
water and stir. 

Strong. CASCAMITE forms a bond stronger 
than the wood itself. 

Thrifty too! Mix CASCAMITE as you need 
it. No waste. 

Get CASCAMITE urea-resin glue—and 

CASCO, the standard casein household repair 
glue, at your hardware store in 10¢, 25¢, and 
larger sizes. For outdoor and boat work, use 
CASCOPHEN, the new, completely durable, 
waterproof resorcinol-resin glue. 
FREE GLUING GUIDE containing complete 
gluing directions plus helpful hints for house- 
hold repairs. Free on request. Address post card 
to Casein Gompany of America, 


Dept. PS-S6 350 Madison Avenue, 
New York 17, N. Y. 


CASCAMITE 


devin 7 
Kirithent sin class by self: Ask your 
feidomonatrate the quck-heating feature 
tbat kon with chic ot ay oe Wp. . $11.00 
Set of 5 Tips, consstng of = 0, 2,3, 4, ad'S $5.00 


WAGEMAKER COMPANY 
Dept. 26 Grand Rapids, Mich. 


Write for my catalog on 


1 HAWAIIAN WIGGLERS and TTERBUGS 


Fred Arbogost, 1705 N. St, Akron 3, Ohio 


THE “POCKET-SIZE” , 


* MACHINE SHOP 
PUT THIS “WAR VETERAN” TO WORK 


| Harbor. Dremel, Moto-Tools had, won 


ee eee 
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ec 
Dart. 126-E Racine, Wisconsin 


| wee 


TREMCO 


‘e NEVER CRACKS © NEVER FALLS OUT 
© EASIER TO USE © NEEDS NO PAINTING 
At deolers everywhere 


TREMCO QUALITY PRODUCTS 


FOR HOMES AND FARMS 


THE SYLVAN noMPaNY se 


Bereta tata bith! 


TRU LYNE 


Just turn the crank 
Smart shavers say... 

To SHARPEN blades 
The Barber’s Way! 


The famous Twinplex Stropper will keep 
a heen cutting edge on your blades by mee 
chanically srepping both sides like the ba 
ber manually strops his * 

MEN. 

tener or blade that cuts whiskers of 

the blade edge .. . and that's the truth! So 
keep that edge super-sharp. Use Twinplex 
for easy, quick, smooth, perfect shaves, 
Only $2. Ideal Jor gifts. Ask your dealer 
for a demonstration today. 


TWINPLEX MANUFACTURING CO., CHICAGO 
OWNERS BRAG ABOUT 


BLADE STROPPER 


USED BY MILLIONS SINCE 1915 


PERFECTLY CAST—ALL METAL 


AUTHENTICAST scale models are scoring © 
direct hit with hobbyists everywhere! Ask 
your hobby deoler 10 show you the com 
plete AUTHENTICAST collection of tanks, 
ieeps, scout cors, holf tracks ond soldiers 
Tanks $1.10 to $2; Men $1.85 box of 12 
esst'd. Scaled te match, 1 in. to.9 ft. Send 
35e in coin for 32-poge color catalog 


GI's with bazookas, tommy guns, rifles — machine gunners, 
anti-tank crews behind the famous M12 — 155mm ‘Long Tom" 


_~iDIC-A: DOO | 
(ind Beh Bate © 


Good painting starts with a good brush. To keep | 
« brash good, use Dic-A-Doo Brush Bath. It keeps 
‘spring in the brush, life in each bristle. Paint flows 
smooth and easy, no matter how old the brush. 
claims Old Brushes. Brush Bath restores old paint- 
ymes clean, right 


ia eae 


doce its work faxt but safely. It cannot harm 
|) loosen bristles. Be safe. Use the cleaner painters 
+ use. (Recommended for aylon brushes, too.) 


; ‘or A SURFACE LIKE WEW i 


SA}, 
DIC-A-DOO 
Use Dic-A-Doo Cleaner for 
any painted surface — walls 
‘or woodwork — inside or out. 
Pot it 
lifes dict 
surface—good for your hands. 


PATENT CEREALS COMPANY, GENEVA, N. Y. 


JACKASS 


CIGARETTE 
DISPENSER 


Something New! 
1000 LAUGHS 

NOVELTY SENSATION 
Lots of fun for you and your friends. By pressing the 
head downward the Jackass will extend a cigarette for 
Your guests. Movable head and tall, design shows 
Mexican wearing large hat and shawi sitting on the 
Jackass. Silk screen picture, Four fashy colors bring 
fut every detail. A swell gift for anyone. Order now. 
Be the frst to own one. Send cash or money order 
‘when ordering: you save postage and C.O.D. fee. Sent 
C.O.D. plus charge. PRICE $2.00. 

SPECIAL OFFER TWO FOR $3.50 
$16.80 2 doz. Special price In larger quantities. 
SPECIAL CIGARETTE LIGHTER, $1.00 
Quy One Bois Witm 
Back “JACKASS CIGARETTE DISPENSER” 
FARLEY SINEATH 

‘Manufacturing Novelties 

00 Eiahth Avenue, Department New York (9, M. Y. 


You CAN’T WORM WRONG 


{or tape, hook, whip, round (ascarid) worms when 
you worm your dog as directed with Puvex 
Worm Capsules, a combination treatment which 
'\ sures your worming right. Used by leading 
‘breeders. Packaged 2 ways: for puppies, 
for dogs. Ether, 507; double ize, 75% 
'M pet. drug, department stores 


\ PULVEX 


4K COMBINATION TREATMENT 
WORM CAPSULES 


SELL FAMOUS SUNSHINE 
HL EVERYDAY CARDS 


Take ecdeps lore from friends, 
SINE nore i ite 
ae cm 


‘compicte ratslas sit sample on approval now 
‘SUNSHINE ART STUDIOS, 115 FULTON 
ST. Deot. MS, MEW YORK 8, N.Y. 


CODE SPEED 


itn Ge tamwin Conaiet Speed ‘Spa 
EhnotEn system co.. ep 


seen cuT 
= 


"S, 
Sa WANTED, "zc" 


ts, Hi 


het desk staked promote, Write fr Pes 


Now She Shops 
“Cash And Cany 


Without Painful Backache 

Many sufferers relieve nagging backache quickly, once 
they’ discover that the real eause of thelr trouble may 
be tired kidneys. 

"The kidneys are Nature's chief way of taking the ex- 
cess acids and waste out of the Blood. "They help most 
People pass about 3 pints a day. 

Mines, honey of Kidney, fenetion permite, poltoneus 
matter to remain in Jour it may eaure nage 
Backache, rheumatic pains, leg ‘pains, loss of pep and 
energy. setting up, nights, swelling, pufiness under the 
Don't waitt Ask your druggist for Doan’s Pill a sti 

your druggist for Doan's Pills, a stim- 
lant diuretic, used successfully by millions for’ over 40 
Jeeps Does give happy rellet and will bel the {8 sien 
Blood Get Doan Pills, ?° ee 


gp J 


Y SHOCKPROOF 


NOW AVAILABLE! Sturdy, handsome, rel 
etch for every eccuslon—backed by the famous 
Bett guaran 


rodivm diol end hands, unbreckable 
second hand, precision tested 


Write for FREE IIlustrated Boot 


BELL WATCH COMPA 


Time and Life Bldg, 


HUNTER’S 
COMPASS 


Hunting cares ii SHB-50 


Watch Ty, 
Metal, Yeweled 
Engineers All Metal Army 
Type Hand-Sighting 
LEVEL ——7, 
130°) Pe 
= SHOPS | 


13 S. 16th St., Phil 


ELECTROPLATING 


‘omorrow. Learn this interesting, profit- 
‘uobby or full time: Postcard beings ful 
PLATER HYDE, Dept. 8, P. 0. Bo: 

Call 


AUTOMATIC RETOOTHER *°S.ws*° 


Makes New Profits 
Cuts new teeth In 50 se 
fonds! Any size t 
4 to 16 points. Old 
teeth fall off as 
chips 


BURR MFG. CO. °° 


8931 Venice Blvd... 
Los Angeles 34, Calif. 


FOR TROUBLE-FREE 


GRINDING .. 


in your Home Workshop 


Smooth operating and sturdy, the No. 155 
Millers Falls grinding head will give years 
of perfect service in your home workshop. 

Here are a few of its many features: de- 
signed to drive from above, behind, or below 

- has “Oilite” bronze bearings, a 34-inch 
spindle, and carries two wheels up to seven 
inches in diameter, a 34-inch capacity chuck 
and a taper thread spindle . . . bearings are 
lubricated through good-sized spring top- 
oilers. 

A complete line of heads is offered by 
Millers Falls to meet every grinding and 
polishing need. All are rugged, modern in 
design, and of advanced construction. All 
will make your work easier and quicker. See 
them at your dealers today. 


One thing in common — Quality! 
MILLERS FALLS, 


MILLERS FALLS COMPANY 


GREENFIELD, MASSACHUSETTS 
may 
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PLASTICS 


Your E.ectric Dritt HAS 
100 Other Uses 


when used with K-Jax attachments 


flashlight design in # 
generation, Turn pow- 
erful pre-focused beam 


where you want it . Metal Sawing .. . Shearing 
stand it up . .. clip it Riveting attachments 
on... both hands are Write for illustrated circular 
rs. A bahdioosasiclae KIRK, Depts PS. 4, P.O, Box 2044, Dallas, Texas 
rable, all-pur- 
tlashiight Ydeal Gitt for 
| pose Tee NEW Siac 


for everyone. 
Ask your dealer, 


Less 
$2 sarenes 


EDWIN W. LANE CO., Dept. PS, 32 W. Randolph St., Chicaxo 1 


| two. sw.22 
Patented 


\Flashlights & Batteries 


If dealer cannot supply, send $2.00 to Dept. 0 
UNITED STATES ELECTRIC MFG, CORP., New York 11, ®. Y., 


*USALITE Red-Hoad Safety Flashlight — 
UST" for the motorist 


1wiygnns 5 outer 


FINDE! Miter Master takes the 
re G eguvemenr 


place of an expensive miter 
box accurately set to any 
angle. Scale marked for mi- 
and  8-sided 
eel construction, 
e. If your dealer 
uu we will send it post- 

n the U.S. for $1.50. 
ign $1.75). Unconditional guar- 
antee. If not satisfied within ten days 
for any reason whatsoever, your money 
will be refunded. 


MASTER SPECIALTY COMPANY 


3024 EAST LAKE STREET @ MINNEAPOLIS 6, MINN. 
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“A Six Room House, $2800 


Complete, Ready for You 
to Move In” 


BY GEORGE W. PEARCE 


The author, a mechanical engineer, reviews the 
history of housing and shows how building costs have 
risen in the last 150 years uncil few families can buy 
a house adequate for their needs. 

He then describes how, by the use of various 
money-saving building methods, a large, modern, 


Groom, thoroughly insulated, fre. resistant, 2-bath 
Bungalow with garage can be had most anywhere ia 
the United States for $2800.00. 

Included with the book are 10 folded drawings, 
12” wide x 18” long. These drawings by Mr. Pearce 
show all the decails of construction for this house—che 
wiring, the plumbing, the automatic oil heating 
system and the fluorescent lighting. The book is de- 
voted to showing how similar savings can be made 
on any house of any style, size or floor plan. 

A very readable and interesting book. Every pros, 
pective home owner should have a copy. 138 6" x 9” 
Rages, 26 illustrations, leacherete bound, 10 large 

ieewings. 

Send $2.00 to TECHNICAL PRESS, Box 6 D, 

and your copy will be rushed to 
(Ou post ited solely by Technical Press— 
Not Sold in book stores, 


King of ELECTRIC S' 


i. 


hawing humerus Wiusteat 
‘device at the low price 


BATAVIA 1, ILLINOIS 


KING PRODUCTS COMPANY 


ENSES 500,000 oF THEM! 


Buy them for a fraction of their orig!~ 
nal cost, U.S. Army and Navy surplus I 


Realter 
‘Sena Mt 
‘A. JAEGERS 


Combination Siphon and Bottle Stopper For 
Parties, Camping, Home, Barbecues 


A Serv-Rite 
‘Mixer Dispenser 


rat bovine $1.00 


4 Name ccessries, ve. 1235 West StS. Dent PES Las Angra 1. Cal 


MAKING DIES 


in your own home workshop 


HOME SHOP WORKERS 
Heres what you've been waiting fort 


The FIRST Really Low Cost 


Drill Press 
FILING ATTACHMENT 


FOR FILING, JIG SAWING, SLOTTING 
NIBBLING, CUTTING KEYWAYS 


This amazingly simple invention can be readily 
adjusted to fit all standard makes of home 
shop drill presses. Made of the finest materials 
by a precision manufacturer, it costs you only 
$18.50 prepaid, a small fraction of the price 
asked'for other more complicated types. But 
production is limited. Order direct today for 
immediate delivery. Satisfaction guaranteed 
or your money refunded, Please state type of 
drill press used in your shop. 


may 
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BUY SCHULT 


GET ALL 4 


tmobile home 
cleat ving. 


Jatert methods, palatal 
lngly, of velected material 


TRAILER 
COACHES 


thops and factories aa 


Send for FREE PLAN 


Name. 
Addn 
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K. C. CARD CO. 
838 South Wabash Ave., Chicago 3, Ill. 


New - Improved 
OIL FOR ALL faa 


which provides natural free 
Som sod comfort fn working, 


Seu eee 
pt 
our tue oaaba scc 
Sepa 


‘Wane me soley for FREE 
descriptive circular. Sent in plain, scaled envelope. 

FRED B. MILLER Manufacturer 
Dept.PS. Hagerstown, Maryland. 


A New Hobby! 


COLLECT GENUINE 
U. S. MILITARY 
SHOULDER PATCHES 


Made From 


*Sweet Smoking 
“Superior Grains 
“Modern Designs 


C Weiter + From $3.50 10 $10 


‘SEND FOR FREE ILLUSTRATED BOOKLET 


‘The Author 
C. B. WEBER & CO. 146 Cator Ave., Jersey City 5, NW. J 


EGR SPE LOCATES TROUBLE INSTANTLY 
ON IN ALL ELECTRICAL DEVICES 


HANLAN APPLIANCE TESTER 


plat cl Course in 
WhiTe FOR CIRCULAR 


‘f HEALTH and FUN 
for YOU, whether in 
‘Sunny California 
or Rugged Maine 


WOODBECK PUBLISHING, ‘COMPANY 
GRAND RAPID: 


Cracks in cast iron boilers, firepots, auto 
crank cases, g 
are lastingly sealed with Smooth-On No. 1 
at very low cost. Even cracks that are long, 
or on parts subject to pressure, can be ef- 
fectively sealed with this time-tested iron 


r cases, water jackets, ete. 


repair cement. 


You use Smooth-On like putty, no heat 
needed. It hardens like metal and holds 
tight because it expands a little it sets. 
You'll be surprised at the effectiveness of 
the repairs you can make with Smooth-On 
No. 1. Sold in 1%-oz., and larger sizes 
at hardware dealers. If your dealer hasn't 
it write us. 


7-07. 


40-PAGE 
REPAIR 
HANDBOOK 


structions for in- 


FREE 


Clear, simple 


—- Sign and Mail nomi 
sneeth-on Mia 6 
a a a ae 


Doit with, SMOOTH-ON 


The Iron Repair Cement of 1000 Uses 


May 
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‘1001 ‘Re-Blade Knife* 


with interchangeable surgical 
steel blades! 


EVER SHARP! 
EVER READY! 


1001" Knife 

as above, $1.29 

Knife with 3 
differ- 

ent blades 

ond honing 

stone, $1.59 


The first really “kalanced” craft knife 


Whether you're an expert craftsman or just a. 
passably fair workman or hobbyist, you'll do 
better work faster and easier with “1001"—the 
re-blade knife of 1001 uses! For “1001”, thanks 
to its light, perfectly balanced, colorful plastic 
handle, is second to none for easy and exact 
whittling, chiseling, modeling and cutting of 
all sorts. Its patented, scientifically designed 
chromium finish blade holder simplifies the 
insertion and removal of “1001's all-purpose 
blades, and keeps them firmly locked in place. 
Yourseli—get a “1001”"—feel the difference, see 
the difference in your work. 
handle as a pen or pencil. 


© Buy "1001" whereve 
ore sold. If your dealer cannot supply 
you, send check or money order for 
$1.29 (or $1.59) direct to 


SOMAR SPECIALTY CORP. 
Dept. M1630 Fifth Ave,, New York 20, W. Y. 
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EASY to 
PLAY 


_ 
—easne® Order 
en Yours TO-DAY 


The New Lucllen 
HARMONICA 


in ong pee 
Beautiful tone. Now re Postpaid Only 
scales nor exercises, Ten Teswon ae reryibions tat 
fe po an Pe 

iene ate stay Sata ns Bea 


JOHN LUELLEN & CO., 17004 Page Areus, Dep. S04, Hazlrst, 


POCKET WATCHES 


Hees oor tela 


S ing fast; ens; 


8 ) sow WA for seit ack 
— PRE OTTAWA MEE.CO." ‘S01 Oak Ave., Ottawa, Kans. 


AI COMB-A-TRIM 


THE NEW QUICK TRIMMER 


COMB-A-TRIM CO. 
Dept, 3-6 


‘5 Extra Blades 
(reas Supoty) 25 


1734 Carew Tower Cincins 


HOME INDUSTRY OPPORTUNITIES 


Sao ae 


(Make Good Door Mats trom Old 


Why pay fancy pri 
Briar J ge 


and 
‘oe Sigman’ ‘You can't. ge 
}ONEY Hace UaRawtee. 


Mail Orders Only to Dept 


COLLECTORS’ PIPES eae 


rite" FOLD 


GEAR S&S 


Send for Complete Catalog No. 220 
CHICAGO GEAR R 


#40-450 W. Onkiey Biv, 


TUMBLING - =@) 


RUBBER [cwa, 
MOLDS 


(i 


| Only Forecaster Superb Pipes have this 


Cleans, cools, filters smoke « 
Traps nicotine « Prevents drip 


Enjoy a clean, cool, dry 
smoke always from a 
Forecaster * The exclu- = / 
sive aluminum winder 

can be removed in a 
jiffy—change cleaner 
as often as you like. © 
Choice, rich-grained 
briar, in a variety of 
popular shapes. © 
Ask to see the 
Forecaster Pipe 
display at your 
favorite dealer. 


$1.50 


NATIONAL BRIAR PIPE CO © JERSEY CITY, N. J. 


WASTING 


e YOUR MONEY 


On Needless Oil Changes 
and Preventable Motor Wear! 


Auto-Truck-Tractor Owners 
F t 18 WITHOL 


coop MoneEY NOW and 
ight POST-WAR FUTURE 


ana oS werebymaatn= 

taining the ‘Oiliness’"” and Stability 

Of the oll indetinitely 

OIL NEED NEVER BE CHANGED! 
(Addo os needed) 


‘Tremendous ‘on oll costs and 


Bomes. NO'EX SE NEEDED, ‘Write’ lor FREE’ PAC 
auterresto. CO... Dept 7.8, 2095 washington he, Pliatetpin 4, Pa, 


we “WONDER” 


(F Evecraic BUTTON 


Booklet 
revelation to yourwrite for it 


TovaY 


RECLAIMO MFG. CO. 
‘5085 N. Elston Ave., Dept. 10, Chicago 30, i. 


TwousANDS | 
Now IN USE!” <j | SUARANTEED! 


il Does Not 
Wear Out” 


U.S. BUREAU OF 
STANDARDS 


A Penny May Bring You 
HAPPINESS! 


ors b En re  KANS. 
Golo, SVE, NICKEL, COPPER HIGH BLOOD PRESSURE 


For Pleasure and Profit! A DANGER SIGNAL 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


BREATH TAKING BEAUTIES! C$) 
agp _'¥ FULL COLOR FOR ART STUDY) 
c/ 
% 


™ 
sca aod 
reine ier take 


HOLLYWOOD PROFESSIONAL VIEWER 


cr 
Be ces Ne waite 5 


FREE Details & Sampl 


‘WARNER ELECTINC C0, 663 H. Wells St. C1 
Gentlemen: Send Free Sample and Details to: 


Address 
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(iil aia! edna ey 
Electrically Welded Endless 


A Complete Modern Guide for 
LOCATING & REPAIRING 
RADIO SET TROUBLES 


Let Alfred A. Ghirardi show y 


‘Your satisfaction 


BURRILL SAW = yest oes 


ips e 
‘ailgnment data: transformer servi 
Tnta! color codex: tube 

ilened fo hel 


HANSON PLASTICS a Chteae 


COMPLETE COURSE IN BASIC $ 
RADIO-ELECTRONICS... Only 
FOR BEGINNERS 


Sage 


the World Better Built 
Prices 


Ester 


Tacioeed Sed 


0 DORR RADIO Srievi 
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The sweet 

moviern deatkn-—its, ex 

peal to ALL game fsh— 

erally bore a path throu 

for the coming Ashing season. ‘Either a deep running, 

Or surface lure, depending on speed of retrieve. Made 

Of tenite, with two 21 P & K American made, nickel 

ated, treble hooks with extra sharp ground points, In 
ashing color combinations. No. 44RW. (Red & 

Whitey LiWL. (Black body: 

4AYP (yellow. Perch), 44) 

(Rainbow), 44Gs 

$120" ener! 


“ADVENTURES IN FISHING” 


Just off the press, 32 pages—articles by Cal Johnson, 
famous outdoor weiter!and Sahing authority —pletures 
In full color of P&H Lures “and oe 


‘with white, lateral line) 


MAP (Pike), aa 


iro 
fe), “Sipe “Pear: 


Koren ‘Seal 


‘YOUR 


PACHNER & KOLLER, INC. 
_ 3454 Archer Ave., Chicago 8, Ill. 


TESTED © PROVED LURES »~ FISHING ACCESSORI 


IT PAYS TO BE EXTRAVAGANT 


hich wns 
In“tive ents: Pe 


THE DIESEL! 


LAR 
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ANYTHING 
ANYWHERE 
ANYTIME 


-] 
ALL PURPOSE ARC WELDER 


9 Models «32 Vale D.C, 110 0 0 A.C, 
plete workshop in itself! Weld, 
‘or-sclder any type metal; {ron 
‘aluminum, steel, prone, . i 

Shy gauge or weight. with equal ease, 


ag sturdy as the 
imi 


‘Bun, “with voltnge "control, 

REA." lines. Completely equipped, No 
Shstrnetions needed, Sold Uiroubout whe 
World. Several dealer territories “open. 


FORNEY MFG. Co. 
COLORADO 


GAS ENGINES IN STOCK 


‘The G. H. Q. miniature gasoline engin 
that really operates ts now available, 
100,000 gold to date. 1/3 H. P. Com 
ete with coll and condenser and full 
fustrated instructions for only, $9.95, 
Fully. bench. tested and. ready” to run: 
Power for all models.” Send. only $1.00 
—Shipped ‘Collect G.0.D.. sume, day: 
Bend for tree illustrated Catalog of hun- 
dreds of hobby items. 


GHQ MOTORS, Dept. SX56, P.0.Box 193, Sta.0,N..11, NY. 


INSIGNIA 


FLIGHT 
JACKET 


BALL BEARING CENTERS 
with #2 Morse Taper... ONLY $2.75 


‘at _your Dealer or Post Paid. 
‘57 Gergen Turnpike, 


relent Electro Name Etcher 


Bea ears 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 
flesh--press heavily on hips and spine—enlarge opening— 
fall to hold rupture? You need the Cluthe. No leg-strapa 
oF cutting belts. Automatic adjustable pad holds at real 
opening—follows every body movement with instant in- 
creased support in case of strain, Cannot slip whether at 
work or play. Light. Waterproof. Can be worn in bath. 
Send for amazing FREE book, “‘Adviee To Ruptured,” and 
details of liberal truthful 60-day trial offer. Also endorse 
ments from grateful users in your neighborhood. Write: 


Cluthe Sons, Dept. 14, Bloomfield, New Jer 
(Serving the Ruptured Since 1871) 


WOW! RIDE wherever you go 


a 9 42ZE® 


BIKE MOTOR 


/PAINTERS’ 


4a STRIPING TOOL 


4234-4 Lineola Ave, Chicago 18, Wiooit 


tersamen noone 5" 


rer is compact, sturdy, power! 
tall it easily within the fra 
red bike to give you perso 
pendable, low-cost transportation. Whizzer’s 
2% horsepower, driving the rear wheel 
through a V-belt unaffected by weather and 
road conditions, will take you swiftly and 
comfortably along streets, roads an 
or more miles on a gallon of g 
miles per hour. Open up new aven 
venture with Whizzer! 
your bike now! 


COMPANY, Pontiac 15, M 


FACTORY 
UST PRICE 


From Lox Angeles to Pontiac, 
Michigan. in 9 dava! Reports 
3500. ‘at a total cont of 
ell trip. 


Heavy 3-IN-ONE | Light 3-IN-ONE 


Refrigerators, mixers, motors, | Sweepers, sewing machines, 


* he says. 


power tools, lawn| hinges, guns, locks, 
mowers, ironers.| metal drawers 


id. Written gu 


IN - DNE o@ 


‘in Fine 3 Bement ans tcded la 
erty let rmie 
ech ghey pred eases Opie 
Seiten tak ia i 
opment, ee porn 
Sepeene ovide o cens See 
Soa" wiot he owetat poe, Penes! 
spel sau cermin 
(cele aie sonar, seer aans oD 
SoS ae tarde ae 


talue features, many 
Jn much higher price 


cea i cing & enc, ca 
3 ivaan st stot 
OTOP MLL IY 
PAINT R 


Goursely! “e 
with TIME AND 
WEATHER TESTED 


ae Cy = 


AUTO & BOAT FINISHES | 


‘Autos boats=trucks-planes . 
Use Plasti-Kote wherever you want 
2 gleaming durable finish. St 

to the tempo of modern 


resists 
ditt, oil, vibration and changing weathe G 
three hours ~ leaves no brush marks. Approved by 
Underwriters Laboratory and other testing bureaus. 
36 colors. $2.95 quart, 


PLASTI-KOTE CO “Scvecsno 13'sivo ” 


ATOR 


ny BORING TO LAYOUTS 


OPTI-LOCATOR chucks in cay mar 
<hine tool; locotes spindle oxis in exoct clignment 
‘with layouts, punch morks of reference points, 
Compeniotes for spindle runout, soves set-up time, 
eliminates source of errors before they occur. Get 
jig boring excurocy with OPTI-LOCATOR for only 
$24.50! FREE FOLDER! 


THE BENTON comPANY, 


Dept. P, 3515. La Brea Ave.,Los Angeles 36,Colif. 


oe OITAWA TRACTOR SAW 


350 CUTS PER MINUTE 
2 money sawing wood. Use Ottawa fastest cutting. Outs 


large, isst way. Fells trees, One man operates, 
Kees monoeseatt ez, a heavy, atft enw blade. Poo 
flive safety clatch control: ues power take-off any tractor. 
OTTAWA MFG. CO., D501 Forest Ave., Ottawa, Kan. 


SILVER SOLDER KITS! 
For Silver Soldering ALL METALS 


Serer aa $9 


etre eae 
FLO. O85" X17 ari. 
eats to 
ene OUTFITS 


SSeS eee 


[FREE Schentife Sight Tert Chart nnd Catalog. Writs today. 


U.S.EVE-GLASSES CO. i232 "eT UNEAINe 
Good News To 
Fistula Sufferers 


‘Interesting FREE BOOK on 
Dangers of Delay 


POPULAR 
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‘Tilustrated, authentic 40-page book on Fise 
tula, Piles (Hemorrhoids), related ailments 
and’ colon disorders is yours FREE, Write 
{oday. Thornton & Minor Clinic, Suite 549, 
926 McGee St., Kansas City, Mo, 


Ate 7 the ‘Repeating 
Sater G-BOY cap PISTOL 


aN 


"ALL METAL—SILVER FINISH 
@ Shoots 50 caps 


automatically 
@ Rapid firing 
@ Looks like a 
real ’45 
@ Explodes with a 
“Bang” 


© Actually smokes 
when fired 


ORDER NOM- SATISFACTION GUARANTEED 


p PISTOL 


De Luxe Model 7” tora 


Jap Roll 


@ Hol 


sized plastic hand 


tion 
‘Batista ARANTEED 


GAMCO, 215 W. Illinois St, Dept. PS-5, Chicago 10, Ill. 


WSt50 Bhots). 


WAY 


Betione Mono-Pac brings you a new world of sound— 
amazingly clear, natural—perfected by advanced electronic re- 
ight unit—about the size of a spectacle case 
Veighs about one-half as much as old style hear- 
ing aids with no clumsy, separate battery pack, no battery wire, 
Such a sensational advance that already tens of thousands of 


hard-of-hearing people have been delighted with how splendidly 
‘Send Post Cord Today fer they hear now with this tiny but powerful device. 
FREE BOOKLET BELTONE HEARING AID CO., Dept. PS-5 


1 eats errmtion for nortag| geome: 1450 W. 19th Street, Chicago 8, Illinois 


may 
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“JACKPOT” 


Home Model 
COIN MACHINE 


‘Yes, Softballers here's a real double 
header! And you'll be right every 
time with this great combi 
«+44 genuine Louisville Slug- 
ger Softball Bat and a copy of 

the 1946 H&B Official Soft / 
ball Rule Book. It always 


venienhywininiot ne the HELICOPTER 
: 


Looms big in tomorrow's transportation problema. 
Keep in touch with helicopter development and post- 
war plans... your name will be placed on mailing 
list FREE. Write today to 


THE HELICOPTER GUILDSMAN 
Dept. 1365, 7614 Saginaw Avenue, Chicago (49) Ill. 


SLUGGER BATS HME! PROPULSION 


FOR SOFTBALL & BASEBALL EaopigBirentar on pane, Rest 


AIR BENJAMIN a1 


BB ARE IN PRODUCTION PISTOLS 


ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 


fom, your DEALER. Send for our FREE FOLDER and Complete 
Spesifcations FOBAY. both Callore Beajamia Pellets are 


pe. wt. 55 Ibe. 
GoD. Express F.0-B. ¢ 


mediate delivery... ves tacn, $265.00 


Web DISTRIBUTING COMPANY 


6 SOUTH KEDZIE AVENUE - CHICAGO 12, ILLINOIS 


of the game, 


S"Bradsiy" Co. 
Bont £3 Lovin 


ve Ineir 
ile, Ky 


(at RICH musi) 


SAVE MONEY ON SURPLUS WAR GOODS 


RAINCOATS $1; Dolo Knives 
Sear eon 18cr Bumaees 


‘deep Mats & Caps 10¢; over. 
boxe i, tanh 


[AIR_RIFLE CO.. 811 MARION ST.. ST. LOUIS 4, MO. 


$$$$ if trained in Pte 
welding 


NEW-ALL Quick Crance GEAR BOX 


SS /ncreases Production up 70 1000: 


fire production in process thoughout rath 
DRASTICALLY CUTS LABOR COSTS! Test finding gears. Inexperienced 
top output. Easy fo install. You simpiy drill ond top 


jon constructed throughout with gears of 
high grade cluminum alley 


Los Angeles 
For Atlas, Craftsmen, Logan, South Bend 9-in., B & C and Powerkraft 
You Can Use Your Own Lead Screw. Write Div. 102 


: as WESTERN AIRCRAFT TOOL CO. 
650 Nottoover St-Los Angeles 4. Calif. NOrmandy 2-471 
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POWER/ite 


G-VOLT 2-LITE 
ELECTRIC LANTERN 


Millions now in use. 


100 hours on one bat- 
tery. Rugged. Lenses 
don't break. AtHdwe., 
sport, electric dealers. 


$ 3 65 
parrery \ 


Delta 


DELTA ELECTRIC CO. 
MARION, INDIANA 


seagie 


wack, SEND CHECK OR MONEY ORDER TODAY. 
Other 


quoted on 
SPARTAN INDUSTRIES 
Detroit 11, Michigan 


pa SURPLUS BARGAINS 


BRAND NEW PARACHUTES, 5° 8" in diameter 
Mbout 38-84, fect cloth area, heavy ‘shroud 
cords, direction contr ‘opening at 
tachment’ Packed in a avyrmetal con. 
tainer ‘These wh 


‘container 
‘ower urn 
need if you 
ump with tints 
‘Sent POSTPAID for only $1.30. up 
Zone only 1 600 miles from Phila.) 
“A.'S2.00 POSTPAID, "All For- 
‘ofter this spocial to put you 
fist and include ‘our Ingest 


sien 3.80, Wi 
fusteated catalog ‘which is Just of the press 
fand will also send supplement sheets listing 
new Merchandise when received.” Listed are 
welding “cable, heavy’ machinery’ German. gua 


binoculars 
sights, lanterns. camera tripods. lenses. ete in fact. hundreds 
of bariains a 


CONVERSION OF GOVERNMENT SURPLUS CO. 


3 S. Strawberry St. Phila., 6, Pa. 


to your summer cottage! 
Luggage #§ht—carry it anywhere 


Imagine! A portable steam heating “plant"—no larger 
than a suitcase—that pours out an abundance of cl 
healthful steam heat in minutes . . . by just plugging into 


an electric outlet! 


Fan-Circulated Steam Heat 
Not a spot heater that Efficient 
ic Steam Heater circulates 90 cwbic feet of swam heat 
per minute . . . evenly and gently throughout the room, 
Real cozy warmth on those chilly days 
Winter-long comfort at home as well! 


the country « 


Safe and Economical 
No glowing coils; heating element safe from prying 
fingers. Cabinet never gets hot. “Econo-miscr” Control 
saves on current. Weighs only 32 Ibs. 115 volts AC only. 
Sce new Wittic Heater at leading dealers now! 


WITTIE MFG. & SALES CO., CHICAGO 5, ILLINOIS 


WITTIE 


may 
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ODECO 


POCKET VIEWER 


MooEL 105 | 1° 


illumina 
beillia 

fit the ba fc 
NOW for FRE PSM 


Mail Orders Filled, 


110 WEST 32ND ST, NEW YORK 1, W. ¥. 
World's Largest Camera Store Built on Square Dealing 


ADDRESS DEPT. 5-5, 
COUNCIL BLUFFS, IOWA 


Say You Saw 
It In Popular Science 


, Easy, Lasting REPAIRS! 


Cracks, holes, dents in wood, plaster, 
concrete, matal, etc. — loose handles, 

ings, knobs, screws — mistakes in car: 
pentry, ete. —fix them all with Savogron 
Crack Filler (hard as stone ) or Savogran 
Wood Putty (easily tooled). Jat mix 
with water, press into place. Stays put, 


hardens quickly, will not shrink! Can be 
painted pre-colored. Ideal for models, 


THE SAVOGRAN CO. 


SAVOGRAN 


CRACK FILLER - WOOD PUTTY 


IM EVERY WELL-EQUIPPED HOME WORKSHOP 


poputar 
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BLOWERS egeune 
Cooker supoln, Room cles, Pade pad frames 

seas Pan Bicker Gar : 
Stine, Force ait furnace Ws 


Pith AUR “CIN hren Bed 


iow Spray Treatment Kills Dando- 
Hons and Des Nt if Gra 
inexpensive, and eas) 


Dept. 17, Columbus, Kans. 


non-surgical treatment ‘a 
iment is completely 
‘s FREE Book. Write 


Modernize Your Gun! Improve Your Score! 


ripe made: Positively un. 


brea For & Standard, 
Ortgi + beautiful 
denigne’ in Svory, peas ut, onyx, ete. Low prices, FREE 


atl, 
CATALOG. ‘Deslere’ Waa 


ed. 
‘SPORTS, INC.,(Mfrs.)5501 Broadway, Dept. $-5, Chicago 40,1. 


"YANKEE" TOOLS 
also make friends 


Vast throngs of new shop workers, trained 
in war industries, used “Yankee” Tools for 
the first time . . . mastering fresh trade skills 
which will stand them in good stead in the 
vital production period ahead. They learned 
what skilled mechanics have long known 
«+. that “Yankee” Tools complete innumer- 
| able tasks faster, easier, and better. 


“YANKEE” SPIRAL SCREW DRIVER No. 120K 
Sie tor Every Purpove 


“YANKEE” TOOLS 


make good mechanics better 


North Bros. Mfg. Co., Phila. 33, U.S.A. 
Established 1880 


Makers, also, of “Yankeo-Handyman” Tools 


WINDOW SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
them on. Samples furnished. Genuine gold and silver. 


METALLIC LETTER CO., 441 N. Clark. Chicago 10 
UILD IT YOURSELF! 


reat COWBO 


Just out—the very Intest tn guitars. Your 


Dept. PS-2, 206 
WANT & permanent busi 
ess profession of your 
own? Then Become a Toot 


0 YOU == 


correctioniat. 
run as high ap $50,~$100, weekly after & 


men and women inthis 
‘heeded profession 
eek ope (rane 
not, medical ‘or ehiropody—ensy terms. ‘no further capita 
‘needed, no goods to buy, Sist year. Write for free booklet, 

‘Stephenson System of Foot Correction, 62 Back Bay, Boston, Mase 


SEND For THis 


rime savinc OH MITE 
Ohm’s Law Calculator 


—— 


| Figures Ohms, 
( Watts, Amperes 
| Volts... Quickly! 
\Any Ohm's Law 
)Problem solved 
with one setting 
1 of slide. All values direct reading. (4%4"x9") 
! ‘Send only 10c in coin to cover cost of handling. 

| OHMITE MEG. €0., 4944 Fleurney St. Chicago 44,1, 


Stotienory Electri¢ Drive 


BIG PROFITS FROM YOUR SHOP 


W's easy te establish your own orc weld: 
job shoo ond it poy big dive 
rads! All kinds of 01 re, form ond 


Electric Drive 
Portable 


ovens why experienced welderspre- — Gave $150 to 

Fer Hobart. $300, Boid lr 
CHOOSE THE RIGHT WELDER Or” HOBART ARC 

In Mobort's complete line you'l 

Electric Drive Portobl WELDER, 

Welder; Generator Only Geneiator. end 


ot fits your reauiremen's 
Use the coupon for details. 

HOBART BROS. CO., 
Troy, Ohio. “One of the mort 


Welder. se 


a 


Peach ter Youm Scissors ; 
HOBART BROS. CO., Box P-56, TROY, OHIQ | 


¥ Vim interested in Hi 
oO Tell me whet 

tend details on items checked: 

1 Electric D A.C. Are Weld 

* © Gasoline Drive ( Generator Only 


Announcing .. . New Style Hi- 
Speed Router & Round End Mortising Bits 


Answers your 
Flexible Molds, 


BARRON SPIRAL FLUTE ROUTER BITS 
rel ny due sin! fed de 
Ss Hired ae taps ear! 
QS, ter, oother, eas ° 
a Seb 
| 


Jong cutting flutes “for 
deeper gnerazions. ‘The rower bit that’s different —AND 
BETTER. | enSLAO. Set Of 6 sizes up to 
}4—34.50 ‘shipped prepaid. 


THE BARRON 558s 
ROTARY SURFACE counere 
SANDER 


For surface sanding woods, 
Pl Polishing metal surfaces 
fa removable san 


storted while the field ix 
not crowded, Dont” deloy! 


BING PRODUCTS "1: 


ACE MAIL ORDER CO. 


East Orange 21, N. J 


The IMPROVED Barron 
Multi-Purpose Drill 
Press Planer ..°7 


Nor gnly surface planes oughest 
yroods tod olasles to prec 


depth of 1 wa 


oned prepaid pn 10 DAY MONEY BACK GUARAN: 
Yon eecelptol cash, money onder oF COLD. for $7530, 


Barron ALL-METAL 
Auxiliary DRILL & 
PRESS Table. a 


ee Eau) 3 “i ee wotng Write Today for Free 
alse be ured Yor shaver operaions. innumerable oer | | ADVANCE SPECTACLE COMPANY 


rill press uses. A ceal buy at $8.45, express collect. 537 South Dearborn Street, Dept. SP-5, Chicago, Iilinols 
See Your DEALER... . Or Write For CATALOG 

BARRON TOOL CO., INCORPORATED 

370 Architects Bldg.: Detroit 1, Mich. 


BARRON worx'snor TOOLS 


ou: SCRIBER non-macneric 
FOR RARDEST STEEL, GUSSET. 


Tungsten Carbide — the hardest metal made by man — 


arefully ground on diamond laps, brazed into stainless steel 
6° handle for marking steel and other metals — for etching, 
marking, cutting glass. Cuts all directions. Easy to follow any 
contour. In plastic case with pocket 


LUGAS-MILHAUPT ENGINEERING COMPANY S043, UNE.tax: 


POPULAR 
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Advertised Pr 


Soll to schools, factories, service stations, ware- 


houses, ‘hotels, restaurants, publle inetitutlons, 
truck and bus companies, grain elevators, house 
taller, homes, ete. Capable man 


1m 1916, Wrue 


Dayton 1, Obto { 


MASTER CHAMPION | 
LAWN MOWER SHARPENER 
Also Mfg., Sow Sharpening 
& Key Machines 
FRANK'S MFG. CO. 
LUcos 6929, 3312 Tweedy BI. 
SOUTHGATE, CALIF., U.S.A. 


CRAFTSMAN'S MODEL CO. °°"... 2220 


|BREATHEASY 


1S GIVING RELIEF 
10 
THOUSANDS OF SUFFERERS 
FROM THE SYMPTOMS OF 


ASTHMA 


OF NON- CARDIAC NATURE 


AND HAY FEVER 


THE MODERN INHALANT METHOD 
SOLD ON MONEY.8ACK GUARANTEE 
* CAUTION: Reod literature 


‘thoroughly end vse only os 
irected. 


BREATHEASY 


Write to— Dept. PS 
BREATHEASY DISTRIBUTORS, INC. 
65 Cedar Street Seattle 1, Wash. 


WAR BARGAINS 
in LENSES and PRISMS 


NOW! MAKE YOUR 
OWN BINOCULARS! 


Complete Set of LENSES 
‘and PRISMS from 
Navy's 7 x 50 Model 


Save up to $150.00! 


yourself with all of the very 
same optics contained in the Navy's 7 Pow ‘Gr you 
Gan constract a Monocular ("12's Binocular) in which cage 
of the Binocular Components ‘Will 
1d Prisms ‘are in near perfect con= 
dition.” Lenses) are cemented. Complete 
Included for elther project 
far Perfect Binocular Set. 
Perfect Monocular 


$25.00 Postpaid 


sme of the Metal Barta and Bodden for Ne 
‘Chmifete detella sent wlth all orders. fora 


35MM KODACHROME PRs! 
Achromatic Lens for projecting 
ieee ‘Absorbing Glass 

i 4038-6 3 

$ YOU NEED TO MAKE YOUR OWN 
TELESCOPE! ALL ARE ACHROMATIC LENSES 
GALILEAN TYPE—Simplest to Make but has Narrow Field 


5018-N 4 Power Telesco $1.25 Postpaid 
S004-N Small 2° Power Pocket Scope 81:00 Postpald 
TELESCOPES Uses Prism instend of Lenses to rec 
image, Have wide feid of view s™ ‘tend of Lenses to Erect 
Stock “s012-" 20 Power Tel «$7.28 Postpa 


your “own telescope, mi 
rewind, projectar Kodach 
ot pyle, ultra chor 

he 


TANK PRISMS—PLAIN OR SILVERED 


90-45-45 dog, 534” long, 2%" wide, finely ground and 


polished. 
$2.00 Postoaia 

17$2:00 Postpata 

32.00 i 


3, Maunifying Lenses 
iam, for many uses, 
Sooklet on Hotne-made magnifiers included, 
jo26-W 52.00 Postpal 
OPTICS FROM 4.POWER PANORAMIC TELESCOPE Excel 
‘eat, conditign, Gonsitte of Oblective: Bram. Dave. Pri 
Achromatic Objective Lens, Amie! Root Prism; Bye Lens Set 
‘soie-N. 


MICROSCOPE SETS 


Consisting of two Achromatic Lenses and two Convex Eye 
Sulcroscopes of 140° Power: Remar Sise ‘ilcrsseoes, oi 
color corrected Lenses will give you excellent definition. 
Stock “i052: $3.00 Postpaid 
4 Condensing Lens, These used 
¥ Sac wil make np excellent stlcroe 
‘enabling you to get screen magnifention 6 0 
rervaccording to ‘screen distance i 
o38-N $2.00 Postpaid 


macnirie Powers trom 
Tito 10, Various 

Free 

Stock’ 


Stocie’ 


Consisting of Prism 
Together with Stock =1052-% 
Projector 

Tous 
Stock 


SRECTROSCOPE SETS. These sets contain all Lenses and 
Instroctlon Booklet. os Pecsroscope Pi ten 
Stock =1800-N Hand Type Spectroscope .... $2.48 


|SO1-N Laboratory Type Spectroscope $6.50 
We have literolly millions of wor surplus lenses ond prisms for 
sole! borgain prices. Write Freel 


Satisfaction Order by Immediate 
Guaranteed Stock No. Delivery 


EDMUND SALVAGE Co. 
P. 0. AUDUBON, NEW JERSEY 


may 
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MILL IT 
ON YOUR LATHE 


MILLING ATTACHMENT 
Now — you can do milling, slotting. grinding, 
squaring shalts, sawing at angles. and 
ons on Your Tate. 
"ATTACHMENT is 

a necessary fixture for small shops, scho 


WORLD’ s LOWEST Pk PRICED 


ADDING MACHINE 


g | 
fits defects in | 
‘Yo i 


c 
9.0.BOX 248, GLENVIEW, ILLINOIS, 
Porul 


268 scien 


HANDY FURNITURE KIT 


Fixes Scratches, Dents, Nicks 
You can easily restore beauty. to 


AMERICAN HOUSEHOLD BUREAU 
Dept. A. 520 N. Michigan Ave.,Chicago 11, Hl 


ake Yow 


RUBBER A MOLDS 


with 
RED LATEX MOLDING COMPOUND 


Earn money, have fun: make your own molds for pater Obie 


es for home 


oA 


TRIG SLIDE RULE - 


Patent Pending 


EASY TO USE 


EASILY«»> EXPERT LY 
PATE “LETTER PATTERNS 


SHOWCARDS Saeed 


er tmienee sts tees 


PREVENT WASHDAY MISHAPS with 
TITE-LINE Clothes Line Holders 


THE MIDLAND © 
SOUTH MIKWAUEEES WISCONSIN 


PICNIC STOVE 


and TRASH BURNER 


Tooks lke te stump—made of durable reln- 


SLUDGE 


© fouls spork plugs 
© gums up rings 

© sticks volves 

© retords all working ports 


© shortens engine 


WET BASEMENTS Eonie es | | QOSITE 


Seep. New-patented. Seals. from POR ag a 
a clusive terior. Free ofl, © CLEANS OUTSLUDGE 


SILOO 


© KEEPS OUT SLUDGE 


A quick, sofa, economical Looste-Sloo 
treatment will show immedite results 
‘00 ony meks ond model cor repordass 
of guclity or brond of oil eed. Fifteen 
oars of savic wnderses its ws, 


GET IT FROM YOUR DEALER 
(OR SERVICE STATION TODAY 


0 AL THES 1 rout HEIs 


ae 3 = [otroloum olvents 


CORPORATION 


General Offices: 331 Modison Avenuc, New York 17, W. Ye 
Plont ond Laboratories: Port Reading, New Jersey 
Petroleum Solvents Corp. of Canada, Udy, 

inion Square Bidg,, Montrea 


If you heat with oi! — write for information on 


TOOLS = SILOO FUEL OIL TANK SOLVENT 


BEVERLY HILLS, CALIFORNIA 
may 
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YOU NEED THESE CRAFTSMAN’S TOOLS 
SureR DRILL GRINDER SUPER ARBOR SUPER HACKSAW 


AND FLAT DIE FILE HOLDER 
= 


3/32 ea 1/16" diameter, 
Gi Deits tke sew in 4 diferent 


melts 
ios Spgs ince taeraat 
crs ea aes 
100,000 IN USE! Eeroae hatay ae 
29st cies 
Shoat it your daar 
feet 


THE HEAVYWEIGHT OF BENCH MILLS | 
BEEFED UP FOR PRODUCTION— PRICED LOW FOR HOME SHOPS 


MODEL B-12 


— 


economical : 
form, of ‘motorised 

fravel“up te. 80 

ites 


package compartment, Both Sole" and 
jodels iden! for utility and sport, To assure prompe 
| dettvery ‘piace ‘your order at once. To obtain, colorful lus: 

frated booklet, giving Tull detalts. write us today, We sure to 
Hate your complete address incitiding county. 


| AMERICAN MOTO-SCOOT CO., Dept. 5PS 
( Won, Chieage 
Send for our Catalo 


© EQUIPMENT for DEVELOPMENT. 
WATCH MAKERS TOOLS" 


CATALOG UE 


SN Sytall Ordars Only" 
Sa PAULSON ECO. CHICAGO 3US.A 


SALESMEN WANTED 


your marking problems 

“ ” SELL DIRECT TO STORES * BIG COMMISSIONS 
The pen of “101 uses’ Every dealer in your territory 1s a prospect for 
for every home and Be SHES Beers toe ‘urplus Gas Mane 


rders 
Amazing new method 

marks, letters, and 
writes, on all surfaces! 


Lightweight aluminum 
Brushpen solves all 


LIFE UNLIMITED, Dept. PS-5 
| 3227 Indiana Ave. St. Louis 18, Mo. 


‘Qualify for Certified Grapho-Anslyst 
crowded. fascinating teld of service. G 


ee 


corrode. w 
, Ural Eintinly pent 


Send check or money weder to 
UTILITY STORES, 117 S. Wabash 
Dept. EEI7 Chicaze 3, 


ADDRESS A. 1.-G. A. Inc. = NOEL, MO. 


AUTOPLANE 


New — Streamlined — Low Cost 
Airplane Type Control — 
BUILD IT YOURSELF! 


merous drawings and materiais mise postpaid 92-00 
AUTOPLANE DISTRIBUTORS, MANSFIELD, OHIO 


paws eee GALVANOMETER H 


MEN—Amazing Profits 


from Fast Selling Side Line 


New!—It's Different!—tt's a carded 


to your selling tine, ACT NOW! fend for sample’ a 


Victory Products Co... 1015 Main St., Dept. PS-5. Evansville 8, ind. 


It’s FUN to do 
MAGIC 


lar. 


DOUGLAS MAGICLAND, 
Dept. 5, Dallas 1, Texas 


START HOME MAIL ORDER BUSINESS 


Start small—grow big. Amazing new course shows you 


the way. Write today for full particulars. No obligation. 
BELFORT (Dept. 0) Engineering Oide., Chicago 6, 


HGH SGHOUL a nome 


Saree See 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7659-L, SCRANTON 9, PENNA. 


New 1946 Mite Pants 
and Equipment 


CATALOG 


SERVICEMEN! Dealers! Soundmen! Amateurs! 
Builders! Here’s your handiest, most complete 
1946 Buying Guide for Everything in Radio! 
Features latest sets, parts, equipment of nation- 
ally known quality at lowest prices. Assures 
fastest service from world’s largest and most 
complete stocks under one roof. Expert staf 
ready to help you. 


NEW RADIO SETS 
COMPLETE SOUND SYSTEMS 
LATEST HAM GEAR 
ALL SERVICE EQUIPMENT 
BUILDER'S SUPPLIES 
= RADIO BOOKS 


OVER 10,000 ITEMS 


Everything for every radio use. 
New model radio sets, phono- 
radios, recorders, communication 
receivers, Ham kits, code appara- 
tus, parts, tubes, tools, test instru 
ments, public address equipment 
and accessories, low-cost easy-to- 
build kits, diagrams, matched parts 
lists, leading technical and non- 
technical books—at lowest prices. 


\, 


ALLIED RADIO CORP. 
833 W. Jockson Blvd., Dept 7-£-6 
Chicago 7, lines 


(Rush new FREE 1946 CATALOG 


Name. 


State... 


easier touse. L 
Proved ac 


Say You Saw 
It In Popular 5 


BURGESS 
vibro-tool 


For tooling on eather 
Not ers and 


HANDICRAFT DIVISION 


BURGESS BATTERY COMPANY 
116 N. Wabash Ave., Chicago 1 


BIG MONEY NOW IN 


LIQUID MARBLE 


THREE wonderful new opportunities for your own big money- 
making business —regardiess of your age, sex, or previous 
experience! 

3, ,tQuto, Manace. tts Pesutifal artifical Marble, Stabe, 


Liquid Sardi d'on kitehen or bathe 
Foom walls. Easy to make and install, =» °™ Mitchen oF bat 
PLASTIC FLOORING. Slay be made in any color oF co 


bina 
Hon'ot colors. itetime of 


3. FLEXIBLE MOLDS. or plaster, enstng 


iow rents each, 


DISCHARGE RINgy’ 


you ever saw! 


HEAVY SOLID STERLING SILVER 
with GOLD FILLED EMBLEM 


We Pay Tax and Postage. 
AETWA JEWELRY CO.- 95 Nassau St., New York 7. N.Y. 


HARMONICAS, 
Key of C 
$150, $2, $2.90 


“ti POWE! paweR CRAFT 


Powerful 4 cycle gas engine, a dependal 

plant for model planes, boats and 

applications, 1” bore and stroke, 250 to 4500 RPM. 
oa, 


WORLD'S LARGEST FI#E MAKERS 


WE WILL PAY 


$50.00 to $500.00 


each for original, practical, patentable 
IDEAS FOR NEW TYPES 
OF FLOOR MATTING 


which we consider worthy of manufacturing. 

Any kind of available materials may be em- 

ployed. 

If ideas are accepted, and not already patented, 

we will defray cost'of procuring same on as- 

signmert to us, 

A hand made sample. or workable drawing 

from which a sample could be produced, should 

accompany each idea submitted. 

1 gubmutting any iden ft wil be understood hat no eb 

art of American May Corporation’ will be 

‘in the event the submitted Idea ts 


ibs os 


your good right hand and 


that good Stanley Hammer 


Almost the moment you 
wrap your hand around 
the handle and heft a 
Ss y Hammer you 
know you've found a pal. 

Drop-forged from spe- 
cial analysis steel and 
given two “super-heat 


‘Sasumed" or incur 


AMERICAN MAT CORPORATION 
2023 Adams Street Toledo 2, Ohio 


treatments" to make a 
Popular tougher head... with 

MOTOR BOOKS 
INDIANAPOLIS “500” RACE HISTORY BOOK ness in the poll and fac 
trations; 320 - im Claws have a uniform split 


and beveled grip that bites 
into a nail shank. The 
handle of young, live hick- 
ory is in the head to stay 
the eye pre-shrunk 
to exclude moisture. Make 
friends with a Stanl 
Hammer and have a 
friend for lif 


Trade 


THE TOOL BOX 
OF THE WORLD 


Enjoy for 100 
race year after year history. Complet 
Book $3.80; with De Luxe red Fubri- 
kold binding, $8.00, Postpaid. 


CLYMER, Dept. B5, 2125 W. Pico, Los Angeles 6, Calif. 


What Every Mason Wants 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 


‘ 
Scottish Rite, and Shrine. > 
‘OUR RITUALS ARE USED THE WortD over You'll want 

Send tor tree catalog of books and rituals for Masons 
these two books 


Odd Fellows, Knikhts of Pythias, Knights of Columbus 
‘The first book is free. ..“"The Joy of Accomplish- 


EZRA A. COOK, Publisher, P. 0. 796, RMY Chicago 90, Ill, 


Collect U. $. Army ment”, a brief introduction to tools and their 
ler Patches uses. The second is the famous textbook, “How 
| to Work with Tools and Wood", recently revised, 


dn intresting, fascleating fully illustrated. The cost is just $1 


Stanley Tools, 256 Elm St., New Britain, Conn, 
Please send by return mail 


(0 The FREE booklet. “The Joy of Accomplish- 
ment.” 


Slee eee (0 188-page book: “How to Work with Tools and 
rere dered ied Wood.” $1.00 enclosed 
(In Canada: Send order to Stanley Tool Co. of Canada, 
118. Roxton Pond, Quebec) 
Name... mae 
Address... : 
City... 


ANYONE CAN 


o GLAZE? 


Tuster for new and used ear 
not a paint!—nothing that ” 
MASTER GLAZE is a unique discovery a creamy Isai 

AGENTS | sauick atl easy to apply! Give " 


glass-like: Fren gasoline eannot dull 


An unsvat | {tf Lasts six months toa year! Amazing 
opportunity! | lustorbeantiful, 5 
Quick, flashy | Hane! Doesn't fin 


demonstrator, 
Dig profi 

Goodterritory, 
Writs todayi 


NGLIKEIT! | 
FREE SAMPLE | 
Just send your name and address today to | 
MASTER GLAZE CO,, 7720-548 W. Harwood Ave., Milwaukee, Wis, 


COMPLETE LENS SET only $2.50 


Here is your chance to own 1 real high powered. telesea 
‘See the mountains and craters on the moon, . 
Planet Saturn, the moons of Jupiter, distant people, 
And hundeeds of other interesting sights, Make your ows 
high powered telescope in one evening of easy work. All 
optical parts for 6 ft. long refracting telescope completely 
finished. Set consists ot 3 inch diameter 75 inch focal 
length ground and polished objective lens and all eyepiece 
Ienges needed to kive magnifications of 50X. 100%. 150X. 
200%. and 250% las an astronomical telescope, and G0X. 
100X: and 150 as a terrestrial telescope. Complete lens 
aet with full directions for mounting. only $2.30 postpaid. 


BROWNSCOPE,CO., Dept. SP,24W. 45thSt.,N.Y.19,N.Y. 


1 ROLLER 
GUIDE 


keen cutting edges on vour | Check or 
plane indes, Precision. nuuntment 
story stroke /unicorm —acrons oil stone. Lent, $9.95 
Strong-ideal for home craftsmen, hobbyists, ear- 
ponters, cabinct makers Past PAID 


McLAREN INDUSTRIES, INC., Box 606, TROY, N. Y. 


INVENTING 


—FOR PROFIT! 


If you have an inventive turn of mind, 
write for free 28-page booklet explain- 
ing how the Institute of American In- 
ventors is helping inventors pre-test 
the profit possibilities of proposed de- 


vices to fill today's unprecedented 
demand for useful new Inventions. 
INSTITUTE of AMERICAN INVENTORS 


Dept. 3, 1926 Eye St. NW, Washington 6, D.C. 


ATENTS/ 


AND TRADE MARKS 


THE INVENTION REPoRteER, 
4C-11106 South Longwoed Drive 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK =e 


CARL MILLER. Registered Patent Attorney 
Former Mere ws alent Bice 


| $25 vanue assortment of Cotls, Condensers, ‘Trane 

formiera. Resistors, Controls, ete. An experiment 
MARKO SUPPLY, Dept. P'S. 8 

2924 Loran iva. ‘Chieazo 43, 1, 


RAISE JUMBO BULL FROGS 


VERY PROFITABLE 
Female lays 10.000 to 20.000 exes 
yearly. Price wf breeders free. 
braced caie Galler torn teh-poes 
letter on how to raise Frogs, 
based upon my 20 years’ experi- 
ence, 


BERRYVILLE, ARK. 


+ 


HOLLYWOOD, caALiForRnia. 
— 


NEW 
HOME MOVIES 


MOVIE NEWs- 
meals zr you interest- 
ing films for 


: enjoyment. of your’ Home 
AMERICAN GREASE STICK CO. Roe Soaen: jor'the 
__ ME MUSKEGON, MICH. Rp le Ne ie 
ests... Ws: 

MACHINE SHOP. EQUIPMENT | REELS ‘aie’ [ist the thing 


ould you've been waiting for 
Mt 


Ready Now! 


| FRANCES VORNE 
IN 
| “SWIM SUIT 


CONFIDENTIAL LOAN SERVICE REVUE” 


Borrow, 30 to%1000 Ti or lt 
a wont ce 


FRANC 


tne “Mogens Vans. Mer 
Pictures have appeared’ in 
| tife, “TIME. YAN 


| FE dozens of other 
NO ENDORSERS NEEDED and newspapers. 
pt 


In his gorgeous MOVIE 
Newsneel, ‘Frances’ mod: 
tis ultra modern 1946 Swim 
Suits including the alluring 
BIAPER.sylevand her. own 


6mm Sound 
1Go'rt. $150 1 
Full Payment. 
Pius Postage 


WALLET “. INSERTS 


Agents! Sales ae! 9, Profits! 
Then nae 


Fas Gane Sb Se BY, 


Say You Saw 
It In Popular Science 


rs FALSE 


TEETH 
SUP on PROp 


use Fi PLASTI-LINER 


fervomg FIT PERFECTLY Frog 
fori PERMANENTLY Mca 


PLICATION LASTS FOR LIFE OF PLATE 


"Excellent Results” say users 
Friends 
PLAST! 
Brooklyn. N. ¥. 

Our competent staff dentist will answer 
FREE! oii cor piace oreblems 


us ‘post 
refund if I 


1 $2 wii I 


may return packnice fo 
fim. nat’ atiadled, 


I 0 $1 for ooWen 
Name. 


autres 


City 


= 


COMPLETE... 


AVAILABLE NOW 
WITHOUT 
PRIORITIES! 


Broadcast your personal 7 
message, birthday ereet= 


ings, ete,, from another 
room,” Fun at parties § 00 
ete, Easy to connect, 

instructions included. 
Dealer Inquiries invited 


UTILITY STORES, 117 So, Wabash A 
Dent. hicage 3, Mlinois 


ae ONLY y 


* WICKEY MOUSE VIEWER CO 
and No. 1 Film Strip 


ieEY MOUBE Vet atone 


‘SEE YOUR DEALER FIRST 
Gece cRAFTSMEN'S GUILD 


eet PES, 4016 Romaine St, Hllywoed 38, Calif 


PULL HAIR 


DON’ FROM NOSE “’/ 


May Geuse Fatal Infection 


‘Made from fine Surgical 
Sram sated a 

1 Pate in smart eather 
/ cove oi $3.50 phn 700 es Tod 


Sirecteal. No beter voy ore 
move hair from nose and ears 
thon with KLIPETTE. Smooth, 
senile, cafe, efficient. Rounded 
Points con’ cut ot prick aki 


SURPLUS BARGAINS 


SENSATIONAL VALUES 
FOR QUICK LIQUIDATION 


BOMB PARACHUTES AIR CORPS PLASTIC FLASK SETS POPULAR RECORD ASSORTMENT 


DECORATIVE 
HROME STRIPS 


ORDER DIRECT FROM THIS AD 
Nappes gloret Henares o¢ nard-to-tod thems for home, 
Seopetronal cnecka Sond, S80 aedet ge 


BIG ILLUSTRATED CATALOG FRE FREE 


7 509° Se. State St. 
CHICAGO 5, ILL, 


PACKAGING 


the pieces... 


PUBLISHER Godfrey Hammond likes to 

define editing as “the big dream plus in- 
finite patience with the little pieces.” Cer- 
tainly any publication, whether crossroads 
weekly or million-copy magazine, has to 
have a big idea. And it has to express that 
idea with a mosaic of small pieces: the un- 
counted combinations of the alphabet; the 
pieces of type; the thousands of dots of 
metal that transfer a photograph to the 
printed page; the even tinier dots of ink 
that make color printing possible. 

The big dream, for Popular Science 
Monthly, began 74 years ago. It was the 
vision of a blind man named Edward Liv- 
ingston Youmans. He saw science, then, as 


Godfrey Hammond comes of a 
long line of sea captains. Fol 
lowing service in World War I, 
c worked for Munsey, the New 
k Tribune, and on Popular 
Science Monthly for « time. He 
then became publisher of Chris- 
tian Herald, but returned to Popular Science 
Publishing Company nine years ago, and for 
the past seven years has been President. Father 
of five children, he gets small credit as a patri- 
arch since there were two sets of boy twins 
—brought up on Popular Science. 


something that affected people who might 
not understand scientific jargon but who 
should know what it meant. He enlisted 
such hallowed scientific workers as Herbert 
Spencer and Thomas Huxley to popularize 
science, 

‘Today, science hits the headlines of the 
newspapers, is featured in the biggest mag- 
azines, crops up in every conversation. And 
because science is popular, Popular Science 
is bigger. But PSM’s big idea is still to con- 
vey the meaning of science to those who 
refuse to be confused by the words of 
science. 

‘Science hasn't made editing any easier, 
however. It has mechanized Gutenberg and 
Daguerre. But until a writer can think into 


por ag 
218 science 


some kind of scope and have the words 
spray automatically onto the paper we writ- 
ers, artists, editors, engravers, paper makers 
and pressmen will have to continue chop- 
ping ideas into little pieces and then wr: 
ping them in the covers of your magazine. 

Take Leon Shloss, whose by-line you have 


Leon Shioss, a basketball addict, 
has played over a thousand 
A! games, won honorable mention 
in the 1928 All-America when 
American Uni- 


to start public relations machinery for the 
dustry. Then the Navy called him 


seen on several important PSM stories re- 
cently. In this issue you can hardly see his 
name except on the masthead. But Shloss is 
invisibly written on a lot of stories, which 
he carpentered and polished into more in- 
teresting and enjoyable shape for you. 

Or take Wes Griswold, whose name has not 
yet appeared at the head of an important 
story in PSM only because he has been too 
busy as head of the copy room. Griswold’s 
is the thankless job of coordinating the flow 
of all the many pieces into the three-quar- 


Wesley S. Griswold was a re- 
porter, feature writer, and Sun- 
day magazine editor on the ven- 

erable and respected Hartford 
) Courant for 11 years before he 

went with Travelers Insurance 

Co. in public relations. In the 
Army in 742, he went through OCS, was soon 
writing and editing technical manuals for the 
AAF, eventually became a captain, By ex- 
tracting the facts from two expert pilots, he 
wrote the training manual for the P-61, but 
never got a chance to ride in one. 


ters of a pound of science and mechanics 
on paper that the postman crams into your 
mailbox or you lift from the newsstand. 
Griswold’s is the responsibility of seeing 
that the biggest ideas fit the inexorable lim- 
its of type, and that yourname 
is spelled right if we print 
your letter to the editor. 


Thais one 


initio 


THE LOCKHEED CONSTELLATION went 
through months of pre-flight testing. 
Under the severest simulated con- 
ditions . . . using vibrating equip- 
ment, wind tunnels, temperature 
chambers, control ‘boards, etc., 
“Connie” showed her royal blood 
before she ever left the ground. 
Three years with the ee Air 
‘Transport Command proved this 
great ship's ability to set new stand- 
ards of dependable performance and 
economical operation. 


‘UNITED 


STATES RUBBER 


A QUEEN OF 
THE AIRWAYS 


U.S. ROYAL AIRPLANE TIRES are tested, too... 
in the laboratory and in actual use on'every 
kind of landing strip. Wherever airplanes fly, 
there is a lighter, stronger, U.S. Royal Air- 
plane Tire of superior design to cushion every 


landing and take-off. And “U.S.,” whose 
pioneering of rayon and nylon cord bodies 
was the beginning of the truly modern air- 
plane tire, is geared to provide royal service 
to commercial air transport everywhere. 
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ESSENTIAL SHOP EQUIPMENT 


recision Lathes 2! 


jend Pr 
Sent their ability to PS 


dependable. 
of operations 
materials mak 
maintenance, 

‘38 in toolroom: 
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A production plants. 


9-INCH 
LATHE FEATURES 


Fine workmanship by highly 


Supertinished spindte with 


South Bend 9-inch Precision Bench Lathes are widely used, 
both in small shops and in large factories. They perform 
difficult precision jobs easily and with unfailing accuracy on 
all types of materials from tool steels to new light metals 
and plastics. They are fast, easy and economical to operate. 
Dependable service and long life ore designed and built 

into them. South Bend Lathe prices are 
moderate and operating costs defi- 
nitely are low. If you plan to equip a 
shop soon, or to increase or replace 
your present equipment, write today 
for a catalog and the name of your 
nearest South Bend Lathe distributor. 
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LATHE BUILDERS SINCE 1906 


SOUTH BEND LATHE WORKS 


456 E. MADISON STREET © SOUTH BEND 22, INDIANA 


SOUTH BEND LATHES | 


Handlever Double Tool Cross Sil 


This ottochment permits @ three tool set-up 
which speeds successive operations in produe- 
fon work. The compl f South Bend 
Atochments and Acs re shown in 


According 

to a recent 

Nationwide 
survey: / 


@ “WHAT CIGARETTE DO YOU 
SMOKE, DOCTOR?” 

Three independent research organizations 
recently put that question to 113,597 doctors. 
Family physicians, nose and throat special 
ists... doctors in every branch of medicine 
were asked. More doctors named Camel as 
their smoke than any other cigarette. 

Like the rest of us, doctors smoke for pleas 
ure too, Camel's full, rich flavor appeals to 
their taste... Camel’s cool mildness registers 
with their throats... just as with millions of 
other Camel smokers’ the world over. 


§ AMEL Ccstlier 


Lobaccos 


“Emergency Case!” 
While the city 
sleeps, lights blaze 
in a hospital ward 
—they mean 
“Doctors at Work!” 


H° isn’ interested in 
making speeches and 
taking bows on the mag- 
nificent job he does, He's 


just interested in doing 
that job with all the 


asks no quarter, 
he knew when those 
proud letters “M.D.” were 
first affixed to 


1.4, Rernlds Taco e., Winton Salem, Mss 


[MORE L/OCTORS SMOKE CAMELS 
THAN ANY OTHER CIGARETTE! 


The “T-Zone”—T for taste 
and T for throat—is the prov- 
ing ground for any cigarette. 
For only your taste and 
throat can decide which cig- 
arette tastes best to you. «+ 
how it affects your throat. 
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EVERY GREA 
Told by the 
From Norfolk 


NOW THEY CAN BE TOLD: s Dramas of Our Navy! 
NOW YOU CAN SEE THEM: Hitherto Secret Photos Never Before Released! 


Actual Size 
7 x 10" 


et goes Into action! 
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‘Learn from none other than 
lect Ernest J. King, Chie! 


